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| fications for scientific research 
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ETHYLENE DERIVATIVES 





Petrochemicals Limited 
offer tonnage quantities of 
MONOGLYCOL 
DIGLYGOL 
TRIGLYGOL 


and 
ETHYLENE OXIDE CONDENSATES 


based on Phenol, Cresol, and Fatty Alcohols 
jor the chemical industri 
Enquiries are also invited for other 
derivatives and condensation products 


of Ethylene Oxide which can be made to 


order in our well-equipped pilot-plants. 


Full information on request to 


PETROCHEMICALS LIMITED 


LONDON SALES OFFICE: 
17o PICCADILLY - LONDON Wi Pelephone MAYtair 6618 


Wanchester Sales Offi 


PARTING TON INDUSTRIAL ESTATI URMSTON MANCHESTER 


Telephone Irlam 2601 
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“WESTON” Type 
Centrifugals 


Available in single units or in Batterie< 

Self-contained, electrically or belt 
driven 

Baskets arranged for bottom discharae 

Special feed arrangements if desired 

Baskets and casings of non-corrosive 
materials 

Structures t ull any requirement 

Speed to suit requirements of product 

Sizes from 30in. to 48in 


Early delivery 





MANLOVE, ALLIOTT & CO. LTD. 


+4, Notrncuan BLOOMSGROVE WORKS - NOTTINGHAM 


(3 tines LOND N DFFICE 4 & 42 PARLIAMENT TREET WESTMINSTER S$ W 


TELEPHONE WHITEHALL 5931.2 
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Avanability : 








These high quality chemicals, 
manufactured at Billingham 
from propylene produced in 
the oil-cracking plant at 
Wilton, are available in road 
tank-wagons and drums. 


for further information, consult: 


IMPERIAL CHEMICAL INDUSTRIES LTD., 


LONDON, S.W.! 
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Where Centralised Control is Essential— 
rely on power-operated AUDCO Valves 
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A Special 
Steam Ejector 
Air Pump 


Designed for the production and main- 


tenance of Vacuum, and developed to 
meet the needs of a section of the 


Chemical Industry. 
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CORROSIVE GASES 


COMPRESSION STAGES OF CARBON 
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Filter 
Crucibles 


of 


Porous Porcelain 


retain the finest precipitates and 
filter rapidly. They are not 
affected by acids, remain con- 
stant in weight within very 
fine limits and can be heated 


to high temperatures. 


Viade by 
The WORCESTER 
ROYAL PORCELAIN CO. LTD. 


and 
Supplied by all recognised Laboratory 
Furnishers 











HOLMES ‘‘MINIMILL”’ 





Laborator) Twin Roll Vill wilh 
Self-contained Motor 
and Chrome Skin Rolls 


* 
HOLMES BROTHERS 


PAINT MACHINERY LTD. 


38 Victoria St., S.W.1 
Tel. Abbey 1911 
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Low-boiling alcohol solvents 




















In two grades — 
IL.P.S. 1 and 1.P.S. 2 


Shell Chemicals Limited 


Norman House, 105-109 Strand, London, W.C.2. Telephone: Temple Bar 4455 


LONDON: Waiter House, Bedford Street, W.C.2. Tel. Temple Bor 4455 
MANCHESTER: 42 Deansgate. Tei, Deansgate 6451 

BIRMINGHAM : Clarence Chambers, 39 Corporation Street, 2. Tel; Midland 6954 
GLASGOW : 285St. Enoch Square, C.1. Tei: Giasgow Central 956/, 

BELFAST : 35-37 Boyne Square. Tel: Belfast 2008/ 

DUBLIN : 53 Middle Abbey Street. Tel; Dubtin 45775 
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( SYNTUBE }) 
: i A 
Announcing ...... — 


UNPLASTICISED P.V.C. 
chemical plant and non-toxic grades in diameters up to 12 in. (all to Continental Stan- 
dards). This is the ideal corrosion-resistant material for effluent, chemical products and 
fume extraction. Heavy-wall tubing is available for high pressure application ; thin- 
wall tubing for fume ducting. Also flanges, fittings and connections 


ae 
POLYTHENE 

tubing and fittings in all diameters up to 12 in. Manufactured to B.S.S. 1972 and 1973, 

1953. Close tolerance tubing to customers’ special requirements 


CELLULOSE ACETATE 
tubing up to 8} in. diameter available in transparent, translucent and opaque colours to 
suit special applications. 





* * * } 
| 
Our modern factory in the New Town of Bracknell! has been specially designed for bulk product of large 
diameter synthetic tubing, fittings, and components Our products are carefully controlled at ali stages of | 
manufacture to ensure superior performance, freedom from stress, and guaranteed quality Enquiries are | 
invited from chemical and petroleum engineers, chemical plant manufacturers, Government deportments | 
(and others) interested in atomic energy development and research Our qualified technico! representatives | 
are available for discussions on design, installation, and al! corrosion problems | 
i a a ee Se | ee X LL FF eo 
Western Road, Bracknell, Berks Telephone : Bracknell 1000 Telegrams : Syntubes Bracknel 


Contractors to the Ministry of Supply, the Ministry of Works, the Admiralty, the Colonial Office. and 
Local Authorities 











CHEMICAL PLANT & PROCESSES 


The Kestner organisation 
serves many industries. In 
fact, wherever chemicals are 
manufactured or used it is 
more than likely that you will 
find some Kestner plant—it 
may be a stirrer or other 
small item—it may be a large 
spray drier or the entire 
process plant. Whatever it 
be, large or small, you will 
find it doing ‘‘a good job.’’ 


lf you are needing new plant, 
Kestners can help you on any 
of the following subjects :— 





Waste Sulphuric Acid Recovery Plant 

ACID HANDLING . ACID RECOVERY PLANT ° DRYING PLANT + EVAPORATION PLANT 

FLUID HEAT TRANSMISSION SYSTEMS - GAS ABSORPTION & REACTION SYSTEMS ~~ ISOLECTRIC 

SYSTEM FOR PROCESS HEATING + KEEBUSH + LABORATORY & PILOT PLANTS - STIRRERS & 
MIXING EQUIPMENT 


a 
Kestner’s CHEMICAL ENGINEERS 


KESTNER EVAPORATOR & ENGINEERING CO., LTD. 5 GROSVENOR GARDENS, LONDON, S.W.! 
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MANUFACTURE OF 
CYANACETIC and MALONICE 


Your enquiries for these 
valuable organic intermedi 
ates, cyanacetic, malonic 
esters and their alkylated 
derivatives which we manu- 
facture in large quantities, 
will gladly receive our 


attention 





GEIGY PHARMACEUTICAL COMPANY 
Rhodes Middleton MANCHESTER 
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Cary ” all British 


VACUUM PUMPS 


FOR FACTORY OR LABORATORY PURPOSES 













All Types and Sizes for 
Ail Duties 


Wet and Dry Pumps 
Reciprocating and Rotary 


Single and Two-stage 
High Vacuum Pumps 


List No. 3342 


| JDulsometer Engineering C'1’, 


wR fLine Elms lronworks, Reading. 
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Higher Education 


HIS is a theme that one or two 

decades ago might’ have been 

regarded as a hardy annual for 
editorial comment; now it has acquired 

least the importance of a hardy 
quarterly. For national survival we need 
more scientists, more technologists, more 
technicians. Even without atomic revo- 
lution, industry's capacity to utilise scien- 
tists follows something of the pattern of 
a chain reaction; sctentfic application 
begets more of it. This is shown in the 
past histories of most progressive com- 
panies. At some time in the past a single 
sclenust started a technical upheaval: 
soon afterwards he had a few assistants; 
later still, a recognised department that 
finally grew into one of the company’s 
major sections. Such companies have 
grown to huge stature today, while com- 
panies that were similar in size 30 years 
or so ago, but backward in their applica 
tions of science, have remained small or 
vanished altogether. Such companies 
today employ people with scientific train- 
ing in nominally commercial posts as 
well as in production and research. The 
daily and weekly demand for scientists 
as evidenced in ‘situations vacant’ 
columns consistently shows that it is the 
companies already employing a number 
of scientists who most regularly want 
more. There is no possibility, therefore, 
of predicting when a position of equili- 
brium in scientist supply and demand 
will be reached. 

To accept this view is also to accept 
the view that the training of scientists is 
“4 matter of extreme urgency.” The 
Government itself has officially accepted 
that description of the situation. How- 
ever, this extreme urgency has not fallen 
upon us suddenly. It has been apparent 
Since the war, and was often all too 





apparent during u But urgency is 4 
pointless word unless it is associated with 
action. Now, nearly 10 years after the 
cessation of hostilities in Europe, we still 
look at a record of distressingly meagre 
action. Many committees, many reports 
and speeches, a torrent of words, but all 
too little done. Major alterations in oul 
basic school education system have 
certainly created many more university 
scholarships and the output of graduates 
is 60 per cent above pre-war level. This 
could be reckoned as a notable advance 
if it were not for the fact that, so far as 
Science graduates are concerned, its very 
foundation is crumbling away. The ever- 
intensifying dearth of teachers of science 
in schools is reducing the supply of raw 
material for science graduation. We have 
drawn attention to this fundamental 
defect in scientific education so often that 
it is tedious to return to it once again: 
however, it is clear that the Government 
still under-assesses the gravity of the 
Situation for it was recently described by 
the Lord President of the Council as 
“not yet critical.’ 

In the 10 years since the end of the war 
nothing of significance has been done to 
expand facilities for technological educa- 
tion. At one period long-promised plans 
(often of pre-war origin) for rebuilding 
or extension building were put into cold 
store by Treasury edict, thus damming 
even the small natural flow of expansion 
designed to meet bygone conditions. Last 
December. however, the Government's 
blue print for the future of technical 
education in this country was made 
known (see THE CHEMICAL AGE, 1954. 


71, 1293). The much discussed idea of 


a new and large technological university 
was discarded and instead there are to be 
a massive expansion of the Imperial Col- 
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lege, major expansions at Glasgow. 
Manchester. Leeds, and Birmingham. 
fairly large-scale developments at Cam- 
bridge and Sheffield, and specialised 
developments at Edinburgh, Newcastle, 
Southampton, Nottingham, and Swansea. 
The project, likely to cost £15,000,000 
over the next 10. years, is clearly and 
mainly based upon existing centres of 
university status. The so-called technical 
colleges, which have for far too long 
been the Cinderellas of our educational 
system (although in some of the older- 
established cases they pioneered techno- 
logical training in this country) are 
promised little or nothing. The recom- 
mendations of the Percy Committee of 
1944 have not been implemented. That 
the new plan, when in operation, will 
have some success, however, goes with- 
out saying. More money and more space 
for technical education is bound to pro- 
duce more than was produced before. 

There is a background to the Govern- 
ment’s decisions that cannot be ignored. 
Technological education, as distinct from 
scientific education, has constantly 
suffered from academic prejudice in this 
country. It has also been one of our 
national weaknesses, and a_ source - of 
inestimable economic loss, that we have 


consistently lagged behind competing 
countries in the ability to convert 
scientific potentialities into factory 


realities. The development of scientific 
education, seen as a whole, has never 
been sensibly balanced. Scientists who 
have virtually had to train themselves in 
the necessary skills of utilising science 
have lost-——or at any rate certainly not 
gained—-academic status unless, of course. 
their achievements have been so notable 
that it would be impossible to ignore 
them. Part-time students taking techno- 
logical courses at colleges or institutes 
have had little hope of recognition by 
academic award even though many years 
of study have eventually led to highly 
specialised proficiency. The universities 
have Kept all the strings in their hands. 
although by no means all have attempted 
to foster technological education. 

It was the great hope of the technical 
colleges and institutes, small and resource- 
starved though most of them are, .that 
a Separate technological university would 
be created, a new centre with its own 


right to grant technological degrees. lt is 
certainly an objection to the Govern- 
ments plan that the universities’ in- 
fluence, which can certainly be charged 
in the past with discouraging rather 
than encouraging the cause of technologi- 
cal education, will now be so dominant in 
the new set-up. Some people have called 
the plan a compromise between these 
older rivalries. It is no compromise. It 
is a victory behind the scenes for the 
academic old guard and defeat for those 
who wanted to see technology develop in 
its own climate. The Sixth Annual Report 
of the London and Home Counties 
Advisory Council for Higher Techno- 
logical Education (1953-54) submitted in 
November, 1954, said: ‘In spite of all 
the frustrations and disappointments of 
the past 10 years. perhaps we are, after 
all, a little nearer the goal. December's 


‘official statement from the Government 


made fragments of these expectations 

With this background of prides and 
prejudices, fears that the new plan may 
not achieve its purpose are not unjusti- 
fied. Can the universities display an 
entirely new outlook towards techno- 
logical subjects, an outlook untinged with 
academic distaste ? Can the colleges and 
institutes forget their long period of 
neglect and now their further neglect al 
the very time they might have expected 
to receive Cinderella's glass slipper? 
Nature (1955, 175, 223) has urged the 
formation of a technological grants com- 
mittee for the broad administration of 
the new plan instead of allowing most of 
the expenditure to be controlled by the 
University Grants Committee. It is a 
timely and helpful suggestion. 

The country needs many fully qualified 
scientists and many more scientists who 
have also had technological training. But 
there is an even greater demand for tech- 
nicians, for craftsmen of industrial 
science, men who will be the NCO’s of 
technological executives Facilities for 
training men to this important non- 
graduating standard are not being notice- 
ably expanded in the Government's plan 
Again the role of the colleagues and inst- 
tutes seems to have been neglected. Again 
we are forced to suspect that old preju- 
dices have stood in the way of planning 
a system of technological education prop- 
erly balanced for the needs of the nation 
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Notes & Comments 


Inventors’ Corner 


IVE years’ experience in the 
National Research Development 
Corporation has produced = no 

evidence that the inventive talent of the 

nation is frustrated by lack of support 
for inventors, particularly amateur in- 
ventors without industrial connections. 

So says the Corporation’s report for the 

vear 1953-54 (HMSO, 9d.). Outside the 

field of light engineering and instrument 
nanufacture, the isolated individual 
rarely has any serious contribution to 
make to the advancement of technology. 
In physics, chemistry, biology, medicine 
and the non-mechanical branches of the 
engineering sciences, no meritorious pro- 
posals have been received from private 
workers. Even in that restricted field of 
light engineering, only eight private in- 
ventions have been considered worthy of 
development, and of these four had some 
public initiative associated with them 
during development—as in the case of 
Sir Thomas Merton's diffraction gratings. 


‘for example, which were worked on at 


NPL. Nevertheless, the Corporation 
refute any charges of excessive timidity. 
is well as undue extravagance. They 
point out that they have access to a most 
valuable body of assessors represented 
by virtually the whole of the scientists 
in the public service and ministries. 
DSIR,. ARC and MRC, together with 
many eminent consultants employed in 
the universities, and that they have no 
difficulty in obtaining first-class opinions 
on the merit of any proposal. 


At Work 


XAMPLE of the way in which the 

Corporation goes to work is shown 

in the link-up between sisal and 
cortisone. Some four years ago workers 
lor MRC discovered that waste sisal 
juice Was a Copious source of the hitherto 
rare steroid hecogenin. which offered 
prospects as a starting point for the 
synthesis of cortisone. The many in- 
dependent sisal plantations had no means 
of ascertaining whether the pharmaceuti- 
cal industry would in fact ever require 


hecogenin for cortisone synthesis. and 
could give no indication of the price at 
which it would be sold: the pharmaceuti- 
cal industry, on the other hand, had no 
hecogenin with which to experiment and 
thereby establish a price at which it 
would be economical to buy. The Cor 
poration therefore commissioned a pilot 
plant in Kenya. underwrote a full-scale 
production plant in Tanganyika, con- 
tracted for the output thereof and placed 
a development contract for the refining 
process, before any clear indication had 
in fact been received that hecogenin 
would ever be wanted. Within 24 vears 
of the original discovery, a British firm 
had begun small-scale production § of 
cortisone in the UK, based on hecogenin 
produced in East Africa and the West 
Indies. No one. we feel, can accuse 
NRDC of timidity: and we believe that 
posterity will certainly not accuse them 
of extravagance 


Smite Fog 


AST week. with this charmingly 

alliterative phrase as their motto. 

the British Industrial Measuring & 
Control Apparatus Manufacturers Asso- 
ciation were at home to the Press. 
Surrounded by gleaming dials and click- 
ing recorders, Sir Ernest Smith, President 
of the Smoke Abatement Society, and 
Mr. L. Glegg. chief engineer of NIFES. 
declared that thousands of business men 
do not know what goes on inside their 
chimneys and furnaces: since there seems 
every prospect that they will soon be 
required to by law—why not find out 
now? Representatives from Bailey Meters 
& Controls Ltd.. Electroflo Meters Co 
Ltd.. Elliott Brothers (London) Ltd.. 
Foster Instrument Co. Ltd... James 
Gordon & Co. Ltd., George Kent Ltd.. 
Kelvin & Hughes (Industrial) Ltd. and 
Radiovisor Parent Ltd. were eager to 
talk about and demonstrate their equip- 
ment. But a strange fact emerged: much 
of the apparatus was up to 25 years old 
For nearly a quarter of a century the 
means of increased fuel efficiency and 
reduced atmospheric pollution have been 
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tVailable to factory Owners, but only in 
a few cases of enlightenment has advan- 
tage been taken of them. And when 
one looks at some of the instruments the 
reason soon becomes apparent. These 
Hashing lights, these swinging needles, 
these esoteric charts—what would the 
iverage stoker or boilerman make of 
them? Some of the manufacturers have 
realised that it is better to design the 
equipment to the abilities of the man 
who will work it, but others have 
assumed, rather unwisely, that it would 
be possible to train a man up to the 
level of the complexities of the machine. 
So many of those employed in_ boiler 
houses are there because they could not 
be trained to anything else: these men, 
we feel, could nevertheless understand 


and obey an order to * increase the aj 
when the bell rings © 


In the Clear 


ADE by Mr. Glegg was a point 

too seldom appreciated: that 

clear stack does not necessarily 
indicate reduced atmospheric pollution 
Very often it implies reduced heating 
efficiency, greater fuel requirements. 
more combustion, higher air flow, and 
consequently increased discharge of dust, 
grit and sulphur fumes. The simplest 
way to reduce pollution of the air ts to 
reduce fuel consumption. Within three 
years, said Mr. Glegg, we could reduce 
consumption in this country by 20 per 
cent; in industry alone this could mean 
a saving of about 9,000,000 tons per vear 





US Food Legislation 


SPEAKING before the Food. Drug and 
Cosmetic Section of the New York State Bar 
Association = recently. Mr William ¢ 
Foster, president of the US Manufacturing 
Chemists’ Association, said the chemical 
ndustry did not believe that the Food and 
Drug Administration or any other adminis 
trative body should be required to give a 
tinal “ves” or ‘no’ regarding the use of a 
food ingredient before it is put into produc 
tion 

This practice would mean that approval 
would finally depend on the judgment of a 
single official, he said, which might well lead 
to extreme conservatism and a curtailment 
of food research 

He suggested amendments which in the 
opinion of the chemical industry would 
strengthen the Food, Drug and Cosmetic Act 
of 1938. These were that no new ingredient 
intended for food use, or food containing 
such an ingredient, should be used until full 
‘data on safety’ had been submitted to the 
Food and Drug Administration well in ad- 
vance of the proposed date of use and that 
the Administration should have a reasonable 
time in which to review the data. Any 
shipment of an ingredient inadequately 
tested or unsafe in the manner used or in 
tended should be a violation of the law. but 
provision should be made for informal con- 
ferences between the Administration and the 
supplier or user of the ingredient. Where 
initial differences could not be solved. the 


Food and Drug Administration should have 


recourse to the Federal Courts 





Documentation Congress 


THE first International Congress on Docu 
mentation of Applied Chemistry will b 
held in London from 23 to 25 November 
The registration of members attending wil 
take place on the evening of Tuesday 22 
November 

The congress, held under the patronage 
of the International Union of Pure and Ap 
plied Chemistry, is sponsored by the Society 
of Chemical Industry and has as president 
of honour Lord Cherwell. Chairman ol 
the council is Sir William Ogg, Director ol 
Rothamsted Experimental Station. 

Membership of the congress is open to all 
interested on payment of the membership 
fee of two guineas. It is hoped to issue the 
detailed programme soon, and all inquiries 
should be addressed to: The honorary secre 
tary, International Congress on Documenta 
tion of Applied Chemistry. 56 Victoria 
Street. London S.W.1 





Austria Collects More Resin 
A total of 4.650 tons of crude resin was 
collected in Austria in 1954; this is well 
ibove the 1953 crop. From it, 3,320 tons 
of resin (3.270 tons in 1953) and 780 tons 
of turpentine (also 780 tons in 1953) were 


derived. 
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Chemical Processes 


for Atomic Energy 


Address by Sir Christopher Hinton 


FTER the annual general meeting of 
4ithe North Western Branch of The 
Institution of Chemical Engineers on 29 
January. Sir Christopher Hinton gave an 
ddress on “Some Aspects of the Chemical 
Processes Ancillary to Atomic Energy.’ of 
which the. following is a summary. 

In 1946 the UK found it necessary to pro- 
duce for the first time uranium metal from 
re The ore is received as fine powder, 
granules or lumps, and the radon released 
mn Opening the containers is discharged from 
the stack of the ventilation system. The ore 
s crushed in a jaw crusher to } in. mesh 
ind is wetted with water to prevent a radio- 
itive dust hazard. Crushing is done in a 
separate plant from which workers are ex- 
cluded while it operates and which is venti- 
ited by air drawn in by fans. The dust ts 
separated from the air by cyclones and by 

wet scrubber. 


Treatment of Slurry 


[he crushed ore is wet ground to about 

mesh in a ball mill and this slurry ts 
treated in three dissolvers in series. In the 
first it is heated with a mixture of nitric and 
sulphuric acids; in the second the slurry is 
heated and barium nitrate solution is added 
to co-precipitate the radium as sulphate with 
barium sulphate; the mixture is cooled in 
the third dissolver to precipitate more of 
these sulphates. The insoluble portion of 
the mixture is removed in filter presses and 
hydrogen peroxide solution is used to pre- 
cipitate uranium oxide from the solution; 
this solid is removed from the liquid by a 
filter press and re-dissolved in warm. nitric 
acid. This uranyl nitrate solution is evapor- 
ited until it reaches the composition of the 
exahydrate, when the impurities are removed 
dy filtration through a fine gauze. The 
solution is extracted by ether under an atmo- 
‘phere of nitrogen and most of the uranyl 
salt is dissolved in the ether from which the 
‘alt is extracted by water to form an aqueous 
solution of uranyl nitrate. The mother 


iquor and any wash liquor are reserved for 


turther treatment. The plant used for treat- 
ment of the solutions by ether is placed in 
the open: air. 

Ammonia solution is added to the uranyl 


B 


nitrate solution to precipitate ammonium 
diuranate. This yellow salt is washed with 
water, is separated by a filter as a moist cake 
and placed on trays in a cylindrical reactor 
which is put into an electric furnace. Uran 
ium trioxide is formed by heat and ts reduced 
by hydrogen to the dioxide; treatment by 
anhydrous hydrofluoric acid gas produces 
uranium tetrafluoride. The reactor is set 
aside to cool, the tetrafluoride is mixed with 
calcium chips in an atmosphere of argon 
and the mixture is placed in a mould lined 
with calcium fluoride. The mixture is fired 
by a pellet and a billet of uranium forms at 
the bottom of the mould which is cooled and 
emptied. The billet is cleaned and re-cast 

The factory was the first to handle large 
amounts of radioactive material and many 
precautions against radioactivity and radio- 
active dusts were necessary. Strict precau- 
tions are necessary until radon and radium 
compounds are separated from the solutions 
of uranium salts. The metallic uranium 
must be of high purity because most of the 
impurities that can occur in it will absorb 
neutrons in a nuclear reactor. 

A dinner was held in the evening at the 
Queen’s Hotel, Manchester. Dr. B. V. Bow- 
den, Principal, Manchester College of Tech- 
nology, proposed the toast to the branch 
and stated that research in technology in 
universities can be stimulated by ideas given 
by men in industry, whose interest he sought 
during the expansion of the facilities for 
technological training. 





Protection of Structural Steel 
The Corrosion Group of the Society of 
Chemical Industry announce that a sympo- 
sium on * The Protection of Structural Steel ’ 
will be held on 31 March and 1 April at the 
Institution of Civil Engineers, Great George 
Street, London S.W.1. There are to be two 
sessions on each day, and papers will be 
read by delegates from Britain, USA, France, 
Holland, Sweden and Belgium. The fee to 
non-members of the SCI will be £2, which 
covers a set of preprints. Participation to 
members is free. There will be a fee of £1 

for a symposium dinner on 31 March. 
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IN THE EDITOR’S POST 





Ring-Oven Technique 


Sir,—I was very interested to read in a 
recent issue of THE CHEMICAL AGE that the 
Weisz Ring-oven is now commercially avail- 
able in this country. (See THE CHEMICAI 
AGE, 1955, 72, 378; 1954, 71, 1039.) Having 
had considerable experience of the novel 
ring-oven technique during the past few 
months, [ should like to recommend it to 
all your readers who are interested in the 
qualitative and semi-qualitative analysis of 
small amounts (10 to 0.1 microgram) of 
organic material. 

It may be of interest to those using the 
method for the first time to know that What- 
man No. 40 filter paper functions satisfac- 
torily in the apparatus and has a capillarity 
similar to the Schleicher & Schnell, No. 589 
(Blackband) paper recommended by Dr. 
Weisz. 

Yours ‘etc.. 
WILLIAM [. STEPHEN. 
Harlow, Essex. 


'Y February 1955 


Protection for Gas Holders 


SirR,—-We have just had a report on the 
performance of our paint on the crown o 
the gas holder at Stornoway. Isle of Lewis 
The crown of this holder was treated with 
our materials Over a year ago, with a view 
to eradicating the trouble which was being 
experienced with seagull droppings. 

The painting system comprised one coat 
Pitan chlorinated rubber paint primer, one 
coat Pitan undercoat and one coat of Pitan 
finisher, 

The District Manager has reported to us 

“As regards the trouble we experienced 
with seagull 
eradicated. 


droppings this was. entirel 
In view of the exposed position 
of this holder we feel sure you could recom- 
mend this paint for other similar holders.’ 

; Yours, etc., 
J. CARD) 

Director, 
Allweather Paints Ltd.. 
London W.C.2. 





Wholesale Prices Rise 


PRICES of basic materials rose by 2 per 
cent in January this year, more than in any 
month for over three years. Big increases 
were shown in the prices of raw rubber (up 
15.2 per cent), copper (8 per cent), aluminium 
(4.5 per cent) and zine (3.7 per cent). 

The Board of Trade Wholesale Price 
Index for the month shows that chemical 
and allied products, after remaining fairly 
stable for the last half of 1954, rose in price 
from 131.1 in December to a_ provisional 
figure of 131.8 in January (30 June, 1949 

100). 

Some significant rises were recorded in the 
general chemicals _ field. Caustic soda 
liquor, 100° Tw reached 151 (December. 
146.3); light soda ash (delivered) 159.6 
(152.9) and f.o.r. works 167.3 (159.2). Im- 
ports of crude sulphur for acid-making rose 
to 176.6 (160.4), but pyrites remained steady 
at 180.4 and sulphuric acid at 160.1 (BOV) 
and 172.9 (ROV, 94/95 per cent). 


No increases took place in the fields of 


dyes and dyestuffs, disinfectants, insecti- 
cides, etc., synthetic resins, drugs, soap or 
synthetic detergents. 


Italian Natural Gas 


IN a joint statement Morse G. Dial, presi- 
dent of the Union Carbide & Carbon Cor- 
poration, and Enrico Mattei. president of the 
Italian Ente Nazionale Idrocarburi (ENI) 
and its subsidiary Azienda Nazionale Idro- 
genazione Combustibili (ANIC), have an- 
nounced that Union Carbide has contracted 
to act as consultant to ANIC, and in an 
advisory capacity to help to design and build 
a $75,000,000 plant to manufacture synthetic 
rubber from natural gas in the Po Valley 
Ravenna. 

The plant, to be finished in about tw 
years time, is primarily to supply butadiene 
for the production of 30,000 tons of GR-S 
synthetic rubber and 350,000 tons of nitro- 
gen fertilisers. The process will employ 
Union Carbide’s butadiene-from-alcoh 
method, the alcohol being obtained from 
acetylene, which itself will be obtained by 
partial oxidation of methane. ENT supplies 


nearly 90 per cent of the natural gas pro- 
Through a 2.000 mile net- 


duced in Italy. 
work of pipelines it feeds methane for fue 


purposes to many industrial plants in North- 


ern Italy. 
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Mechanism of Drying of Solids 


og sIX years ago, the Institution of 
Chemical Engineers held a meeting at 
which papers were read describing research 
nto drying of solid materials. A sequel to 
this meeting was that held in London on 8 
February, when four papers describing fur- 
ther developments were presented. Che 
first two, on *‘ Sublimation of Pure Ice’ and 
Freeze Drying of Clay and Vacuum Dry- 
ng of Wet Clay. by R. F. Strickland-Con- 
stable and E. W. Bruce, have already been 
published, in Trans. Inst. Chem. Eng., 1954, 
32, 192, 199 


Drving Characteristics of Porous Granular 
Material 


y R. W. Corben & Prof. D. M. Newitt 


In Parts I and II* of this series of papers, 
the drying characteristics of a bed of moist, 
non-porous, granular material (glass beads 
rr sand) were described. In the initial 
stages, the drying rate was constant, indi- 
cating that sufficient water was being sup- 
plied to the surface of the bed to maintain 
the stationary air film at the interface in a 
saturated condition. At a certain critical 
moisture content the surface began to dry. 
water reaching it only by way of the finer 
capillary voids; the drying rate then began 
to diminish, nearly linearly, until a second 
critical moisture content was reached after 
which no surface evaporation took place 
ind water removal was by vapour diffusion 
through the empty surface voids into the air 


Str 


ream. 

The drying characteristics of beds of por- 
us granular material might be expected to 
differ from those of beds of sand, since 
capillary movement of water could take 


n 


place in the granules as well as in the voids 
ind, since the pore diameters would, in 
general, be considerably smaller than the 
‘ssociated void diameters, it might be ex- 
pected that the free water would be removed 
before the pore water and that the second 
falling rate period of the drying rate curve 
would be greatly extended. 

The variables likely to influence the dry- 
ng characteristics of porous material are 
those defining the dimensions and structure 


* Pearse, J. F.. Oliver, T. R., & Newitt, D. M.. Trans. 
inst. Chem. Eng. 1949, 27, 1 


Oliver, T. R. & Newitt, D. M., ibid.. 9 


of the granular bed (depth of bed, granule 
size and shape, pore size) and the environ- 
mental conditions (temperature, relative 
humidity, velocity of the air stream). 

The materials chosen for the experiments 
were porous ceramics in the form of circular 
discs and filter candles, from which the re- 
quired granules were prepared. Washed sand 
and silica gel were also used. 

The granular materials were saturated 
with water by subjecting them to vacuum 
for a prolonged period and then slowly im- 
mersing them in cooled, air-free, distilled 
water while still under vacuum. The satur- 
ated material was then vibrated into a com- 
pact bed in the containers used to hold the 
samples. 

Drying was effected by suspending the 
filled container in a 6 in. by 6 in, duct 
through which air of a regulated tempera- 
ture, humidity, and velocity was _ passed. 
The conditions throughout were: air velo- 
city, 12 ft. per sec.; dry bulb temperature, 
160° F, and wet bulb temperature, 90° F., 


Experimental Results 


The results are usually expressed as a 
moisture content-time curve, from which 
the rate of drying at any moisture content 
may be obtained by differentiation. For 
non-porous material the moisture content Is 
usually given as a percentage of the dry 
mass; and, provided only one material is 
being used, this is a satisfactory basis for 
comparison. In the present instance, how- 
ever, a number of materials of varying densi- 
ties and porosities have been employed and 
a method whereby the moisture content | 
expressed as a percentage of the internal 
porosity of the granules has been adopted. 

The porous discs used in these experi- 
ments are similar in structure to the porous 
granular material. A microscopic examina- 
tion of the surface of a disc of large pore 
size shows that it has a similar structure to 
that of a bed of fine closely sized sand. A 
comparison of the two sets of curves shows 
a close resemblance between those for the 
discs and for the finer grades of sand. In 
each case there is a constant rate period fol- 
lowed by well-defined first and second fall- 
ing rate periods; the drying rates during the 
constant rate period are approximately equal 
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for both discs and fine sand. For the 
coarser sands, where gravitational as well 
as capillary forces would influence moisture 
movement in the voids, the constant rate 
period is tll defined and the corresponding 
drying rate is substantially lower than for 
the finer grades 

As the maximum pore size increases from 
|! to 50 microns there is a progressive de- 
crease in the critical moisture content and 
thereafter an increase up to 1,030 microns 
granule size. The critical moisture contents 
of the two beds of fine sand fall between 
that of the 50 and 100 micron discs. This 
reversal is probably due to the effect of fric- 
tional resistance on the movement of water 
in the finer pores and to gravity opposing 
the surface tension forces in the coarser 
pores. It would therefore appear that the 
movement of water in porous discs during 
surface drying is consistent with the capillary 
theory and resembles, in all respects, that of 
comparable beds of non-porous granular 
material. 

Extreme Cases 

Drying rate curves were determined for 
granular beds of mean granule sizes 140 and 
1,030 microns with maximum pore sizes 0.5 
and 7-10 microns and a granular bed of 
mean granule size 1,030 microns and maxi- 
mum pore size 100 microns. These are ex- 
treme cases studied. 

With the exception of the curve for 100 
microns maximum pore size material of 
1,030 microns mean granule size. and also 
the curve for silica gel, the curves are all of 
the same form and are typical of those ob- 
tained for porous” granular materials 
throughout the investigation. It may there- 
fore be assumed, that with these two excep- 
tions, the mechanism of drying is essentially 
the same for all the combinations of granule 
and pore sizes included in this work. 

Certain dissimilarities indicate some dif- 
ferences between the capillary mechanism 
operative in porous discs and in non-porous 
granular beds. The most striking difference 
is the sudden sharp reduction of drying rate 
immediately the critical moisture content has 
been reached, followed, after a short inter- 
val, by an _ extended second falling-rate 
period suggestive of a diffusional process. 

Within the limits of experimental accu- 
racy, the drying rate during the constant 
rate period is the same for all combinations 
of granule and pore size, and for the porous 
discs and fine sand beds referred to in the 


previous section. In particular, it will be 
noted that there is no such reduction in the 
constant rate with granule size aS was found 
for non-porous granules. As the constant 
rate is solely a property of the surface of 
the material, it would appear that the granu- 
lar pores are responsible for the independ- 
ence of constant rate and granule size, by 
maintaining a layer of saturated air over the 
whole upper surface of the granules. It 
can therefore be inferred that vaporisation 
takes place from the surface pores as well 
as from the voids in the bed during the 
whole of the constant rate period 

The critical moisture content for the beds 
of porous granules investigated always 
occurs at moisture contents of less than 100 
per cent, expressed as a percentage of the 
internal porosity of the granules, indicating 
that.at the critical point neither the pores 
nor the voids are completely full. 

If the pores and voids are considered to 
belong to two separate capillary systems, the 
sizes of the pores will, in general, be smaller 
than those of the voids and the limiting 
suction potentials of the former will there- 
fore be higher than the entry suction poten- 
tial of the latter. The relative magnitudes 
of the suction potentials can be shown by 
considering ideally packed beds of uniform 
spheres of diameters equal to the mean 
granule sizes used. 

In every case the limiting suction poten- 
tial of the internal pores exceeds the entry 
suction of the ideal voids. In the samples 
used, these ideal void conditions did not 
exist. The granular particles were reason- 
ably regular in shape, although not spheri- 
cal, and they varied somewhat in dimen- 
sions. To achieve uniformity of packing the 
beds were thoroughly vibrated. A. large 
range of void sizes therefore existed and, in 
general, the effective diameter of the pores 
would be less than for the ideal case. The 
entry suctions in a large proportion of the 
voids may in consequence overlap the limit- 
ing suction of the largest internal pores. 


Postulated Mechanism 

It is now possible to postulate a mechan- 
ism for moisture movement in porous granu- 
lar beds. As drying commences and the 
surface water retreats into the surface voids 
and pores, a suction potential will build up 
in the liquid in the bed and, after a rela- 
tively small moisture loss, the entry suction 
potential of the largest surface voids will be 
reached. Air will enter, and the remaining 
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water will gradually be transferred to the 
smaller surface voids and pores. 

Successive:y finer voids will open as the 
suction potential progressively increases 
with further drying, the size of voids open- 
ng at any depth being dependent upon the 
effective suction potential at that level as 
determined by the surface suction potential 
modified by gravitational and frictional 
forces, 

The limiting suction potential for a given 
grade of material will depend on its maxt- 
mum internal pore size; the percentage of 
external moisture loss up to the stage when 
this potential is reached will depend upon 
the volume of the external voids which have 
opened at that stage of drying. The mois- 
ture distribution in the external voids will 
be the same as for an equivalent bed of non- 
porous granules subjected to the same degree 
f drying. 

At a suction potential equal to the limit- 
ing value, the largest of the internal pores 
will open and, for the general case when the 
internal pore size range overlaps the size 
range of the external voids, water will be 
transferred to the surface from (a) opened 
external voids of diameter less than the 
maximum diameter of the internal pores, (b) 
pendular water at the points of contact of 
the granules adjacent to the opened voids. 
ind (c) the progressive opening of internal 
pores as the limiting suction potential is ex- 
ceeded. A stage will eventually be reached 
when all the voids have opened and only 
pore and pendular water remain. Drying 
will then proceed at the expense of contract- 
ing pendular rings and opening internal 
pores, the displaced water being transferred 
via the full pore capillaries and pendular 
rings to the surface. 


End of Constant Rate 

Up to this point the constant rate period 
persists, the porous granules still maintain- 
ing the stationary air film at their upper 
surface in a saturated state. 

.If the moisture distribution in the case of 
i bed of relatively fine grade material is 
considered, all the external voids have 
opened and water is present only as pore 
water and as pendular rings in the voids. As 
the suction potential continues to increase 
with further drying, gravitational effects will 
eventually become negligible, the moisture 
gradient should diminish and the distribu- 
ion become uniform. At this stage internal 
Pores will progressively open in the order of 


their sizes and the pendular rings of wate: 
will contract at the same rate at all depths 
It follows that water will be supplied to the 
surface in the same quantities from all 
depths and the quantity of water to be 
transferred from granule to granule will in 
crease towards the surface. 


First Falling Rate Period 

As the pendular rings continually contract 
with increasing potential, a stage will be 
reached at which the surface rings are in- 
capable of transferring sufficient water to 
replace that lost by evaporation. The con- 
stant drying rate can now only be main- 
tained by depleting the surface granules of 
their remaining pore water and using up the 
residual water in the surface pendular rings. 
The surface granules will then be virtually 
isolated from the remainder of the bed in 
respect of moisture movement and_ the 
critical moisture content will be reached. 
This stage should be followed by the first 
falling rate period, which can only be of 
short duration, since it can only be main 
tained by the small amount of moisture re- 
maining in the surface granules Drying 
will thereafter occur by diffusion from a re- 
treating zone of vaporisation 

There would seem to be no reason why 
the internal granuies should not still be con- 
nected by pendular water at their points of 
contact, and thus able to transfer water from 
granule to granule at the now very much 
reduced drying rate. The system of drying 
in this period should still therefore continue 
to be based upon the progressive opening 
of the remaining full internal pores and con- 
traction of the pendular rings below the zone 
of vaporisation, the vapour reaching the sur- 
face by diffusion through the voids. 

As granules in the zone of vaporisation 
become isolated with respect to moisture 
movement, the water remaining therein will 
vaporise from their surface by the continued 
opening of the full remaining pores in order 
of size; each granule will dry in the same 
manner as a bed of non-porous granules. 

At the stage when the critical moisture 
content is reached, the postulated mechan- 
ism requires that the fine internal pores are 
so depleted of water as to be unable to main- 
tain the stationary air film in a saturated 
condition. If the size of the internal pores 
is increased, a condition must be reached for 
a given granule size range and drying con- 
ditions when the critical surface saturation 
is attained before the critical suction poten- 
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tial; the critical moisture content should 
then occur at approximately the same pei 
centage internal moisture content as for a 
porous disc of similar material. This con 
dition is attained in the case of the 100 
microns pore size material of 1.030 microns 
mean granule size. 

[he first falling rate period should be 
more pronounced because the © surface 
granules are still connected to the under- 
lying ted with respect to moisture move- 
ment, 

It is possible to obtain confirmatory evi- 
dence for the above mechanism from experi 
ments in which moisture distribution during 
drying, and the critical moisture content of 
beds of mixed size granules and of beds of 
varying depth, are measured. 

It has already been noted that the critical 
moisture content of a porous material its 
dependent on granule size. This has been 
attributed to the variation in the number of 
points of contact of the surface granules 
with the underlying bed and to a greater rate 
of increase of suction potential with mois- 
ture loss for the finer pore size grades. If 
a bed of mixed granule sizes of the same 
grade of material is dried, the critical suc 
tion potential, and hence the critical mois 
ture content. should occur at a weighted 
mean value in respect to the corresponding 
values for the limits of granule size existing 
in the bed. 


Confirmatory Experiments 


This was confirmed by two experiments in 
which beds of 7-10 and 0.5 pore size material 
made up of equal parts of granules of four 
size ranges were dried under controlled con- 
ditions. Within the limits of experimental 
error, the drying rate during the constant 
rate period is the same for both beds and 
equal to that for the experiments described 
above. The critical motsture content occurs 
between the values obtained for beds com- 
posed wholly of 140 and 1,030 microns 
mean granule size of similar material. 

The mechanism suggested for the drying 
of porous granules requires that the form of 
the drying rate curve during the falling rate 
period shou'd be governed by the pore size 
distribution of the surface granules and the 
presence of pendular rings at their points of 
contact with the- underlying bed. The 
validity of this assumption has been tested 
by observing the drying characteristics of a 
composite bed consisting of non-porous 


granules of 1,030 microns mean size covered 
with a thin layer of porous material (7-10 
microns pore size) having the same granular 
size The form of the curve for the com 
posite bed in the region of the critical mois 
ture content is similar to that for porous 
granules and the drying rate in the constant 
rate period is markedly greater than that fo: 
the non-porous material 

Comparative experiments were carried out 
with beds of 2.0 and 5.0 cm. deep In 
ceneral the form of the drying rate curves 
for porous material and the values of the 
critical moisture content were not notice 
ably affected by depth This is in contrast 
to non-porous material, where the critical 
moisture content shows a marked depend- 
ence on depth 


Drying With Heat Transfer by Conduction 
Dy 1 R. Kine ras Pro D VU New ill 


In many types of industrial drier, the 
moist material is in contact with a heated 
metal surface. Heat is conducted through 
the material and vapour escapes from the 
surface into the surrounding alr Chere will 
be a temperature gradient in the bed depend- 
ing upon the temperature of the hot surface, 
the conductivity of the bed, and the ambient 

temperature. During the drying process 
the thermal conductivity of the bed, and 


hence the temperature gradient, will change 


progressively as the moisture content 


diminishes 


There are two conditions which ma\ 


materially influence.the drying characteris- 


t 


tics. When the ambient air temperature 1s 
greater than the temperature of the interface. 
heat and mass transfer will take p!ace in 
opposite directions; when the air tempera- 
ture is less than that of the interface, heat 
and mass transfer will take place in the 
same direction. 

The more important variables to be 
investigated were plate temperature and 
environmental conditions (air velocity, tem- 
perature, and humidity). The granular 
material employed was, unless otherwise 
stated, accurately-sized glass beads in the 
range 72-85 BS. mesh, corresponding to 
195 microns average particle diameter. 

Careful attention was given to the design 
of a container for holding the moist material 
and the hot plate, since it was necessary, 
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ng the course Of an experiment, to 


neasure the heat input to the bed, to mini- 


ise heat losses due to conduction and 


idiatior and to determine the rate of 
oisture removal. The design finally adop 
ted consisted ofa double-walled. evacuated, 
vered glass cylinder with internal diameter 
n, and depth 3 in The moist material 


} 


was placed in the upper third of the con 


r 
ner and rested on a copper plate cemented 
the walls 
fhe hot plate, provided with a 4 ktlowatt 
iter, was situated 4+ in. below the bed, sup 
rted on the framework hoiding the con 
In experiments designed to measure 


heat input to the bed, the copper plate 


vas replaced by a composite plate made of 


16 in. plate giass sandwiched between two 
yper plates, the temperatures of which 
re measured by thermocouples 

The container was supported in a frame 
rk situated in the drying duct and hung 


rom one arm of an accurate balance, the 


angement being such that air flowed later- 
over the exposed bed surface without 
bstruction. 


fo measure temperature gradients. four 


copper-constantan thermocouples were em 
xedded at different depths in the moist 
naterial, one being situated at 0.2 cm. from 
he surface. The actual temperature at the 
nterface could not be measured directly with 


ny accuracy, but by extrapolation from the 


ermocouple readings, approximate values 


could be obt ined 


To determine the moisture distribution at 


irlous stages of drying, a special vessel 


in. in diameter, was constructed of four 
lastic rings loosely held together and closed 
t one end by an aluminium disc. The vessel 


was placed in the container and rested on 
the copper plate. It could be removed at 
iny point of the drying cycle and samples 


the bed at four depths recovered by 
eparating the rings. 


Results 


For the hot plate experiments there is a 


reliminary heating-up period extending over 


‘ome thirty minutes, during which the dry 


ng rate increases rapidly to a maximum 


value. Thereafter, there is a pseudo-con- 


stant rate period, during which a slow linear 
diminution in drying rate takes place, 
followed by a first falling rate period in 
which the rate falls rapidly, and a second 
Shorter falling rate period during which the 
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rate again decreases slowly until the materia! 
is quite dry, 

The pseudo-constant rate period is simi 
lar in duration to the constant rate period 
for normal air drying and may be interpre 
ted as the period during which the surface 
of the bed is sufficiently moist to maintain 
the stationary air film in contact with it in 
a saturated state. The temperature of the 
film will be approximately that of the su 
face and the rate of evaporation will be 
determined initially largely by the flow of 
heat through the bed to the surface. Since 
the heat conductivity of the bed is a function 
of its moisture content—decreasing as the 
bed dries—the flow of heat will gradually 
diminish, resulting in a progressive reduc 
tion in the drying rate 


Intermediate Zone 


[he drying rates are governed by the tem 
perature and moisture distribution in the 
ned. At the stage of drying indicated by the 
attainment of the critical moisture content. 
the moisture distribution tends to even out 
During the first and second falling rate 
period, a maximum develops at the centre of 
the bed and, when both the upper and lower 
layers of the bed are dry, the centre still 
contains about | per cent of motsture. 

This intermediate zone of high moisture 
content is due to the temperature gradient 
in the bed. When the pendular state 1s 
reached the vapour pressure in the voids of 
the bed will be greatest in the lower layers 
in contact with the hot plate. Distillation 
will, in consequence, take place, the vapour 
re-condensing in the cooler parts of the bed 
At the same time, vapour diffusion through 
the surface layers of the bed to the air will 
control the drying rate. As long as pendu 
lar water exists in the bed a balance will be 
maintained between these two processes and 
it might be anticipated that, with increasing 
depth of bed, the intermediate moist zone 
would become more pronounced 

The difference in the temperature gradients 
in the bed in the wet and dry state respec- 
tively are due partly to changes in heat con 
ductivity of the bed and partly to evapora- 
tion at the surface. 

From experimental values of the heat in- 
put to the drying bed from the hot plate 
and the rate of evaporation from the. bed 
at some chosen value of average moisture 
content, the efficiency of drying at that point 


can be calculated A number of typical 
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examples relating to drying in the pseudo- 
constant rate period for varying plate tem- 
peratures and environmental conditions are 
summarised in the table. As in other pro- 
cesses of drying the results emphasise the 
advantages of high air temperature and 

Efficiency of Hot Plate Drying of Nen-Por 


Environmental conditions 


Airtemperature | Hot 
. Air plate 
Dry Wet velocity tempera- 
bulb bulb (ft. sec.) ture ( F) 
90 70 20 180 
90 70 20 165 
90 70 20 150 
90 70 20 120 
90 0 20 76 
90 70 6 180 
90 70 12 180 
90 70 20 180 
120 86.8 20 180 
120 86.8 20 165 
120 86.8 20 150 
120 85.8 20 120 
120 86.8 20 9? 
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us Granular Material Containing 9° 


Bed conditions 


February 1955 


velocity and high surface 
accelerating the rate 
drying. 


temperature fi 
n the early Slages o} 


The papers of which the above are extracts wil 
shortly be published in full in the Transaction 
of the Institution of Chemical Engineers. 


Moisture 


Heat transfer 
to bed 


Surface (cal./hr./cm.*) 
temperature Drying , 
(extrapolated) rate From Fron 
(-F) (gm./hr./cm.*) air plate 
105 0.202 21.0 179.0 
9¢ 0.268 14.6 159 
aS 0.213 0 115.0 
8? 0.170 23.0 69.0 
7 0.110 $4.5 $0 
10 0.240 84.0 14 
10¢ 0.275 40.0 18 
HOS 0.292? 1.0 ) 
09 0. 38¢ 42.0 6¢ 
104 0.340 $0.0 4 
02 0.301 68.0 he 
d4 0.242 89.0 4? 
SY 0.170 RRO 4 





Catalogues & Pamphlets 
BRITISH Standard 1311—‘Sizes of manu- 
facturers’ trade and technical literature (in- 
cluding recommendations for contents of 
catalogues)” has just been published by the 
British Standards Institution. 

The standard has been prepared follow- 
ing requests trom a number of important 
trade associations, chiefly in the engineering 
and building industries, and no less than 38 
organisations took an active part in the 
work. It is designed to overcome two main 
difficulties. Firstly. when large plant is in- 
stalled, one aspect of the contractors’ work 
is simplified if he can furnish full working 
instructions to his customer by assembling 
into one binder all the working instruction 
sheets issued by sub-contractors and sup- 
pliers of ancillary equipment. This is often 
not practicable unless all the literature is of 
the same size and in any hetero- 
geneous collection of sizes presents an un- 
tidy appearance that hardly constitutes a 
good advertisement. 

Secondly, with catalogues, brochures and 
pamphlets similar considerations arise. The 
psychological aspect of this is particularly 
important for exports because sizes of litera- 
ture have been standardised in many coun- 
tries for years. In addition, even if there is 


case a 


no question of grouping with other publica- 
tions, a great variety of shapes and sizes can 


become a considerable nuisance to librarians 
and others who wish to retain literature for 
Some publishers deliberately pro- 
duce brochures, etc., in non-standard sizes 
so that they should stand out from those otf 
their competitors, but they may be thrown 
away because they are inconvenient. 


reference. 


The standard applies to all types of litera- 
ture issued by manufacturers except ‘throw- 
away’ publicity leaflets, although there is no 
reason against applying it also for these 
Two sizes are provided and the choice will 
in practice be governed by requirements: 
both have the advantage that they can be 
cut from stock sizes of almost all the types 
of paper likely to be used. 

Certain large undertakings had decided 
upon their own standards some years before 
this standard was suggested and much credit 
is due to them for this initiative. Unfor- 
tunately, the sizes adopted by them are often 
different from those of the British Standards. 
and where their size differs it may possibly 
be some little time before a change is pos- 
sible. Nevertheless it is hoped that all 
organisations will recognise the desirability 
of adopting one of the standard sizes as soon 
as possible. 

Copies of this revised British Standard 
are obtainable from the British Standards 
Institution, Sales Branch, 2 Park Street. 
London W.1, price 2s. 6d. 
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Hydration of Ethylene & Propylene 


by PETER W. SHERWOOD 


N 1955, some 25 years after the first com- 
mercial realisation, synthesis of alcohols 
from petroleum olefines still accounts for 
most of the consumption of ethylene and 
However, important ad- 
s have been made in the classical 


propylene 
vance 
liquid-phase hydration process; moreover, 
during the post-war years, a_ wholly 
different approach—direct hydration in the 
ipour phase—has attained industrial im- 
portance. 

Hydration of ethylene accounts for the 
production of some 52 per cent of all indus- 

al alcohol production in the United States. 
Most of the balance is obtained by fermenta- 
tion processes which are beset by fluctuations 
ind vagaries in raw materials suppty and 
price. Ethanol synthesis consumes an esti- 
mated 28 per cent of all chemically utilised 
ethylene 

In 1953, output of synthetic ethyl alcohol 
was Slightly in excess of 1,000,000,000 Ib 
Of this production, 37.5 per cent was con 
verted to acetaldehyde, the largest single out- 
let for ethanol. Next in importance is the 
use of alcohol as antifreeze, which accounted 
for 1S per cent of total production (this use 
is, incidentally, on the decline due to strong 
competition from methanol). Ethyl acetate 
and ether manufacture consume another 7.5 
per cent of the ethanol output. The remain- 
ng 40 per cent goes to diverse chemical and 
solvent applications. 


Market Setback 

Until less than two years ago, US produc 
tion of synthetic alcohol showed a healthy 
growth. Output rose from 735,000,000 Ib. 
n 1950 to 858,000,000 Ib. in 1952, and 
1,060,000,000 Ib. in 1953. Since that time, 
the market has experienced a setback. Some 
1 this is due to discontinuance of butadiene 
production from alcohol in favour of the 
nore economical process based on butane 
ind butene as raw material. (THE CHEMICAI 
AGE, 1954, 71, 1343). Also, a threat to the 
ise of ethanol for acetaldehyde production 
comes from two other processes: acetylene 
hydration (which is already widely practised 
n Europe, but accounts for only a minor 
part of acetaldehyde production in America), 
and by direct oxidation of propane-butane 


mixtures. This latter process, which leads 
to a variety of oxygenated chemicals (in- 
cluding, above all, acetaldehyde, formalde- 
tyde, and methanol) is already practised at 
one Canadian and three US plants. In 
addition, a new producer (Warren Petro- 
leum Company) has announced plans of 
entry into the petrochemicals field via oxid 
ation of lower hydrocarbons. 


Re-designed Gas Synthesis Plant 


Furthermore, the outlook for both ethy 
lene and propylene hydration is affected by 
the expected start-up of the re-designed gas 
synthesis plant at Brownsville, Texas (which 
uses a version of the iron-catalysed Fischer- 
Tropsch process). This process is expected 
to yield very large amounts of by-product 
oxygenated chemicals in the course of gaso 
line synthesis from natural gas (somewhat 
similar is. the SASOL plant, now approaching 
comp!tetion in South Africa). Estimates fo 
a plant producing 6,000 bl. per day hydro- 
carbons by this route put by-product ethanol 
at 63.680,000 Ib. per year and acetaldehyde 
at 9,100,000 Ib. 

In spite of these inroads on ethylene 
hydration, threatened by competitive pro- 
cesses, this route to alcohol synthesis con 
tinues to te economically sound, although 
there appears to be temporary overcapacity 
in the industry in America. 

A similar threat to propylene hydration and 
to markets for product isopropanol is seen 
in certain recent developments. Both gas 
synthesis and propane-butane oxidation 
yield by-product acetone (which consumes 
today about 65 per cent of all isopropanol 
production). But much more important ts 
the advent of a new process (first operated 
in 1953), which yields acetone as a by-pro- 
duct of phenol synthesis from cumene. Since 
the growth rate for phenol greatly exceeds 
that for acetone, this source must be viewed 
as serious, though certainly not fatal, com- 
petition to the production of isopropanol 
via propylene hydration. Today, the older 
process continues to be the largest single 
chemical consumer of propylene with a 1953 
output in the US of 900,700,000 Ib., corre- 
sponding to a consumption of approximately 
770.000,000 Ib. propylene. 


SE 
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Obviously, in the face of these competitive 
processes for the production of the lower 
aliphatic alcohols and their most important 
derivatives, efforts have had to be redoubled 
for economic improvement in the existing 
hydration processes. In this field, we dis- 
tinguish two basically different approaches: 
the classical liquid-phase process and direct 
hydration in the vapour phase. 

The former method ts carried out in two 
distinct chemical steps, namely esterification 
of the olefine with sulphuric acid followed by 
hydrolysis of the product to yield alcohol: 


R.CH:CH H.SO, CH;.CHR.SO,H 
CH;.CHR.SO,.CHR.CH 


CH;.CHR.SO,H H.O > CH,.CHR.OH 
H.SO 


CH,.CHR.SO,.CHR.CH 2H:O 
2CH;.CHR.OH H.SO, 

The direct hydration of olefine is carried 
out in the vapour phase in a single step. 
While the process has obvious attractions, 
its execution is hampered by technical difh- 
culties, such as catalyst selection and need 
for high pressure. It is noteworthy that the 
direct process did not make its industrial 
debut until 1948, when Shell Chemical Com- 
pany instituted vapour-phase hydration of 
ethylene at its Houston plant. Direct 
hydration of propylene was pioneered at Bil- 
lingham, where isopropanol production was 
begun in 195] 

Thus the bulk of alcohol synthesis con 
tinues to involve the indirect liquid-phase 
process in which alkyl sulphates are formed 
as intermediates. This process has remained 
attractive in spite of the inherent corrosion 
difficulties and the cost of acid regeneration, 
which is incurred as an ancillary operation 

Liquid-phase synthesis accounts today fo: 
86-88 per cent of synthetic ethanol produc 
tion and for all isopropanol synthesis in the 
United States. Ease of absorption in sul 
phuric acid increases with molecular weight 
and with extent of branching. The differ- 
ence in affinity of ethylene and propylene is 
so pronounced that passage of an olefine 


mixture through 85 per cent sulphuric acid. 


will result in complete absorption of propy- 
lene, leaving the ethylene substantially un- 
touched, Similarly, isobutene may be 
separated from associated butenes by absorp- 
tion in 65 per cent acid. 

Commercial practice followed in the 
liquid-phase synthesis of monohydric alco- 
hols is best considered in relation to the 
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specific production of ethanol and isopro 
panol 

Five major factors have made liquid-phase 
hydration economical for ethanol produc 
tion: 

(a) The ease with which higher olefines 
may be removed from ethyiene by absorp 
tion in 8 per cent sulphuric acid. 

(b) The discovery that absorption of 
ethylene in sulphuric acid is greatly exped 
ited by the presence of ethyl sulphuric acid 

(c) he discovery of conditions which 
permit formation of diethyl sulphate in high 
concentration, thereby 
sumption, 


reducing acid con- 


(d) The finding that high pressure results 
in substantial increase in absorption equili 
brium and rate, and 

(e) The alcohol 
elimination from the absorption medium 

Using pure ethylene and 66° Bé H:SO,, 
Strahler and Hachtel’ found that diethyl sul- 
phate formation at equilibrium rises rapidly 
between 180 and 225 psi. system pressure 
Above 225 psi. diethylene sulphate content 
maintains an asymptotic value of 25 per cent 
Within this 
range, polymerisation of ethylene is insignifi- 
cantly affected by pressure, so that ethylene 
partial pressure of 225 psi. may be considered 
an optimum value, at least insofar as equill- 
brium considerations are concerned. How- 
ever, kinetic studies by Brooks* show that 
absorption rate continues to rise as pressure 


favourable etfect of 


(based on absorbed ethylene). 


is raised to 500 psi. and possibly above 

At 225 psi. and 66° Bé sulphuric acid, 
ethy!ene absorption rises markedly with tem- 
perature until it reaches an asymptotic value 
(approximately 120 per cent of theoretica 
ethyl sulphuric acid) at 65-70" ¢ 


Influenced by Acid Concentration 


Ethylene absorption is very markedly in- 
fluenced by acid concentration Thus 
Brooks? was able to absorb 1.56 molecules 
ethylene per molecule H.SO, at 97.5 per cent 
strength (50° C, 450 psi.). In 95 per cent 
suphuric acid, absorption stopped after 1.28 
molecu'es ethylene had been introduced. At 
the same time, absorption rate was signifi- 
cantly boosted by acid strength. 

Various catalysts have teen proposed to 
expedite the esterification process, but the) 
have not been reported in industrial appl 
cation. These catalysts do not affect the 
total amount of ethvlene absorbed at equili- 
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but they do influence the per cent 
iethy| sulphate formation. 
Hvdrolysis is effected by water dilution (to 
pproximately 50 per cent) and at the boil- 
2 point of the system. Ammonia is, on 
ision, used as a hydrolysis aid (which 


ead to the formation of by-product 
nmonium sulphate). More commonly, 
ich aids are avoided and spent sulphuric 
cid is reconcentrated. 

Crude alcohol is taken overhead as it is 
rmed. It is accompanied by about 5 per 


cent ether, a product primarily of diethyl 


lphate hydrolysis, and an important sale 
ble by-product of the alcohol process. The 
‘head vapours are caustic-scrubbed for 
nination of contained acids. They are 
ren condensed and taken to crude alcohol 
torage ready for distillative purification of 
oduct alcohol and ether Overall yield ol 
cohol is 85-88 per cent, based on absorbed 
lene Industry-wide, average yield of 
cent ethyl alcohol is reported to be 
per lb. ethylene gas (86 per cent of 


t 
tal 5 ] 
n 


d 0.65 gal. per gal. ethyl sulphate. 





Cost Study Made 


A recent study by Blaw-Knox Company 
ports total materials and utilities cost in 
inol synthesis at 17.5 cents per gal. 95 
cent alcohol, based on ethylene at 4 ¢ 
lb. and sulphuric acid at $20 per ton 
Including labour cost and realistic deprecia 
n factors, overall manufacturing costs are 
bably in the range of 30 c. per gal. 
For esterification of propylene, the opti- 
1) sulphuric acid concentration is between 
and 85 per cent Ideally, the mono- 
ydrate of sulphuric acid (84 per cent) would 
most desirable since this concentration 
uld cause no build-up of free water with 
‘concomitant adverse effect on absorption 
Actually. 
de reactions, which occur to a significant 
extent, modify this picture and provide the 
eason for selection of lower concentrations. 
roremost among these secondary reactions 
the formation of di-isopropyl sulphate, 
vhich has a strong ether-forming tendency 
thas been shown that di-isopropyl sulphate 
cannot be formed in the presence of an ap- 
preciable amount of free water. 


ite as the reaction progresses. 


The main reaction system is controlled by 
he equilibrium re!ation between propylene, 
Sopropyl sulphate, and isopropanol. Even 
‘n acid of 80 per cent strength, only about 
S per cent of the absorbed propylene will 


be present as sulphate, if an acid: hydrocar 
bon ratio of 1.0 is used The percentage of 
propylene present as sulphate drops sharply 


as the acid is diluted and ts only about 4 


per cent at 35 per cent acid strength. Chis 
shift in equilibrium is, of course, the basis 
of the commercial liquid-phase process. 

Conversion of propylene to isopropyl 
alcohol is surprisingly independent of hydro 
carbon:acid ratio. Formation of isopropy! 
ether, on the other hand, passes through a 
maximum value at mole ratios of 0.6 
0.8, with consequent drop in propylene effi 
clrency, 

Commercial Ellis Process 


In one commercial version of the Ellis 
process, propylene is passed into 85 per cent 
sulphuric acid until a specific gravity of 1.3- 
1.4 has been reached. his point corre 
sponds to a hydrocarbon:acid mole ratio 
of about 0.8 The absorption step ts carried 
out at 15-20 C. Some polymerisation losses 
occur, but the resulting products are insolu- 
ble in the acid phase so that their mechan 
ical removal is possible prior to dilution 

Use of elevated pressure raises the absorp 
tion rate and thus permits operation at lowe! 
temperatures and acid concentrations than 
would otherwise be feasible. A prime ad- 
vantage of this mode of operation is the 
repression of polymerisation reactions. Fur- 
thermore, operation tecomes possible thereby 
entirely in the liquid phase 

An operating pressure of 20 atmospheres 
is reported for the absorption step at one 
commercial plant, which serves for the first 
step in the production of acetone and methy] 
ethyl ketone from a propylene-butene mix 
ture. At this plant, incidentally, the esteri- 
fication reaction is, or has been, carried out 
in batch autoclaves. 

Here, the hydrocarbon feed is a C,-€ 
fraction containing approximately 10 liquid 
volume per cent propylene and 27 per cent 
butene-2. This mixture is compressed and 
liquefied, and then contacted with 75 per cent 
sulphuric acid in agitated autoclaves. Ole- 


fine: acid ratio is controlled at 2:3 (molar 
basis). The reaction is started at room 


temperature but is allowed to rise to 60° C. 

Contact time is about one hour. At the 
conclusion of this period, substantially all 
the propylene has been absorbed while some 
8 per cent of the butylene remains uncon- 
verted in the hydrocarbon phase. At the 
conclusion of the esterification reaction, the 
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charge is removed from the autoclave and 
residual hydrocarbon is separated from the 
acid layer. 

After completion of the absorption step 
and mechanical separation of sludge from 
the acid phase, enough water is added to 
reduce acid concentration to about 30-40 
per cent (propylene-free basis). In the 
course of this step, which is followed by 
sufficient hold-up time to permit completion 
of the reaction, sulphate ester is hydrolysed 
to the corresponding alcohol. By carrying 
out the hydrolysis at elevated temperature, 
isopropanol is removed trom the reaction 
zone as it is formed, thereby permitting the 
equilibrium conversion to proceed substan- 
tially to completion. 

In the simultaneous production of isopro- 
panol and sec.-butanol here described, the 
final acid concentration is taken to 25 pet 
cent. First dilution, carried out in contin- 
uous flow, involves the addition of enough 
water to reach 30 per cent w/w acid con- 
centration, if fully hydrolysed. Absence of 
chlorides from the water feed is desirable to 
minimise corrosion difficulties in the opera- 
tion. 


Four Hydrolysers 

The diiuted acid phase is fed continuously 
to a cascade of four carbon-lined hydrolys- 
ers, each provided with an internal baffle. 
Live steam is admitted to each hydrolyse 
and evolved vapours are collected in an over- 
head main connecting the four units for con- 
densation of the alcohols. 

Reaction temperature in successive hydro- 
Ivsers is 80, 95, and 100° C respectively. 
The last vessel, in which an acid concentra- 
tion of about 25 per cent prevails, is oper 
ated at the boiling point of its contents. 
Effluent acid is substantially free of alcohols 
or esters and may be taken directly to the 
re-concentration stage. 

The condensate consists primarily of the 
desired alcohol and water plus about 5 per 
cent ether (based on alcohol). The ether is 
topped off and extracted with water for re- 
covery of contained alcohol. Alcohol is 
then freed of most of the contained water 
by straight fractionation. Azeotropic dis- 
tillation with benzene serves for final drying 
of the alcohol. 

The classical liquid-phase process for 
alcohol synthesis is beset by numerous draw- 
backs. Acid losses are appreciable and 
costs of reconcentration are significant. There 
are also severe handling problems and corro- 


sion difficulties. It is therefore natural tha 
many attempts have been made to hydrate 
olefines directly in the presence of a fixed 
bed catalyst. This work came to fruition 

1948, when Shell Chemical Company bega; 
hydration of ethylene at Houston, Texas 
Since 1951, Imperial Chemical industries ha 
been using direct hydration in the vapou 
phase for isopropanol synthesis. During 
the same year, British Petroleum Chemica 
Ltd. began production of ethanol by the 
Shell process at Grangemouth 


R.CH:CH: + HO — R.CHOH.CH 


Direct hydration of olefines is an equi 
brium reaction. Conversion to the alcoho 
is favoured by the use of low temperature 
high pressures and high steam: olefine ratio 
lo achieve maximum conversion at any tem- 
perature, thermodynamic considerations 
dictate operation at a pressure only slightly 
below the saturation point. If this condi- 
tion is fulfilled, the temperature itself may 
be varied over wide limits with only rela 
tively minor effect on the equilibrium pos 
tion. 

Of the numerous catalysts claimed for the 
direct hydration, only two—supported phos 
phoric acid and promoted tungsten oxide 
are of commercial interest. In the She 
ethanol process, phosphoric acid on Celite 
is employed. Activity of this catalyst is ad- 
versely affected by moisture absorption at 
elevated pressure and at high steam olefine 
ratios. Rise in temperature has a favour 
able effect on catalyst activity but, unless 
compensating adjustments are made in the 
other process variables, the equilibrium 1s 
shifted to lower possible ethanol concentra- 
tion in the product. 


Economic Compromise 

rhus, activity of the phosphoric acid cata- 
lyst is a variable, dependent on other process 
conditions. It is adversely affected by con 
ditions which favour ethanol formation and 
operating conditions are chosen on the basis 
of economic compromise. Nelson and 
Courter’ report that ethylene conversion IM 
the Shell process is 4.2 per cent (about one- 
third of equilibrium conversion). A high 
recycle ratio is therefore required which 
necessitates the employment of a concen 
trated ethylene for make-up. The Shell 
process calls for make-up ethylene of 97 per 
cent purity. Recycle ratio and purity is con 
trolled to maintain a blended reactor feed 
of 85 per cent (water-free basis) This 
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contains 0.6 mole of water per 
of ethylene. Reactor conditions are 
000 psi. and 300° C and a space velocity 
30 cu. ft. per min. gas per cu, ft. catalyst. 
the face of catalyst loss by entrainment 
vaporisation, activity is kept up by injec- 


tion of make-up phosphoric acid into the 


eactor feed stream. 
Special interest attaches to the purification 
ethod employed in the Shell process. The 
actor effluent is cooled and part-condensed 
s then scrubbed with caustic for the re- 
oval of phosphoric acid. After phase 
separation, the vapour stream is furthe: 
led and water-scrubbed for alcohol re- 
very before it 1s recycled to the reactor 
stem. A small bleedstream is continu- 
isly taken from the recycle in order to con- 
ol impurities build-up 
The combined condensate from the cool- 
ng and scrubbing steps is first concentrated 
a stripping operation. The organic con- 
centrate (which is taken overhead in the 
ripping section) is subjected to hydrogena- 
tion Over a supported nickel catalyst. The 
urpose of this step is to convert by-product 
icetaldehyde (derived mainly from acetylene 
the feed hydrocarbon) to ethanol. At 
the same time, any higher aldehydes present 
ire hydrogenated to their corresponding alco- 
10ols, Which are less troublesome in the final 
distillation steps. After separation from 
gaseous hydrogen, the treated product is sent 
fractionation where separation and purifi- 
ition of by-product diethyl ether and 95 
cent ethanol is effected. 


Promising Results With Tungsten 


Very promising (though not yet commer- 
clalised) results are obtained in the direct 
dration of olefines over tungsten oxide on 
ica gel carriers. In the presence of such 
catalysts, Mace and Bonilla’ have recently 
reported up to 6.8 per cent per-pass yield of 
thanol at 300°C, 2,000 psi., steam: ethy- 
ene ratios of about 1.0, and space velocities 
(1,500 cu. ft. per hr. Catalyst activity is 
controllingly influenced by WO, content 
opumum at 15-18 per cent) and activation 
‘mperature (which must be less than 425° 
and is best at about 315° C). Quite pos- 
W0ly these results could have been further 
mproved by raising the steam: olefine ratio 
t otherwise optimum catalytic conditions. 
For the hydration of propylene, Runge ef 
have demonstrated the important and 
‘avourable effect of pressure operation and 


high steam: propyiene ratio. The maximum 
amount of steam which can be present in 
the system at any given temperature and 
pressure is, of course, a dependent variable 
To achieve maximum conversion at any tem- 
perature, thermodynamic considerations 
therefore dictate operation at a pressure 
only slightly below the saturation point 
Conversions attainable at equilibrium under 
various conditions are shown in the follow- 
ing table” 


Per Cent Propylene 

Temp. ¢ Pressure H,O in Conversion 

(atm.) Feed Gas Per Cent 
100 l 50 8.9 
150 I 50 2.9 
200 i sO 1.0 
250 ] sO 0.4 
100 2.0 SO 17.5 
150 97 sO 20.2 
200 31.7 50 21.5 
250 81.0 50 22.5 
300 175.0 $0 23.3 


It is evident that pressure operation must 
be employed. However. the required pres 
sure is dependent on the temperature level 
which, in its turn, is set by catalyst activity 
Thus, the catalyst is the primary independ- 
ent variable. 

Runge ef al.° have evaluated a large num- 
ber of hydration catalysts. Among some 
120 catalysts tested, Runge found the best 
promise in promoted tungsten oxide. Cata- 
lysts of this type retained maximum activity 
after more than 1,000 on-stream hours. Con- 
version of 8.8 per cent and yield of 94 per 
cent were readily attainable at 80-200 atmo- 
spheres and 260-320° C. Condensate con- 
tained 34 per cent aicohol. Surprisingly, a 
significant proportion of the by-product was 
n-propanol in addition to the expected di- 
isopropyl ether and polmerisation products 

In his selection of promoted tungsten oxide 
as optimum catalyst, Runge confirms work 
carried through pilot-scale operation at Gen- 
dorf (Germany). Here, the catalyst favoured 
for commercial application consisted of 20 
per cent tungsten and 5 per cent zinc oxide 
on a specially prepared silica gel carrier. 

Once taken on stream, the catalyst tem- 


perature is gradually raised to 225° C, the 
optimum hydration temperature with this 
catalyst. Total pressure is 100-200 atmo- 
spheres. Experimental work confirms the 


theoretical conclusion that little is gained by 
going to higher pressures. In the work at 
Gendorf, some liquid water was allowed to 
be present in the reaction zone, so that the 
system was completely saturated at all points 


/ 
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of the reactor. The trickle technique, em- 
ploying parallel flow of the two phases, was 
employed. 

With this catalyst, it is possible to obtain 
an average of 0.8 kg. isopropanol per litre 
catalyst per day. Ultimate yield of alcohol 
is 90-94 per cent. The condensate contains 
up to 20 per cent isopropanol which can be 
readily upgraded to pure isopropanol or to 
the azeotropic composition (91 per cent) by 
standard distillative means. 
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Essay Competition 


THE Scientific Advisory Board of Research 
(chairman, Lord Waverley) has decided for 
the third successive year to organise a 
‘Science in Industry” essay competition. 
The purpose of the competition is to encour- 
age scientists to take greater interest in the 
problem of presenting the results of scienti- 
fic research work to people less highly quali- 
fied than themselves. 

The competition is in two parts. The first 
part is aimed at drawing attention to the 
problem of the scientist in communicating 
with the industrial policy-maker. Often, the 
board of directors of an industrial firm con- 
tains no member with scientific or technical 
training. Scientists must learn how to put 
forward the case for the development or in- 
vestigation of some new scientific process o1 
project in terms which a technically unquali- 
fied board can appreciate. Competitors are 
required to make their case in an essay of 
about 3,000 words in length. 

Prizes amounting to £200 are to be 
awarded for this part of the competition. In 
addition, the author of the best essay will 
receive a special new award to be known as 
the Waverley Gold Medal. 

The second part of the competition re- 
quires the scientist to discuss one of four set 
subjects in a manner suitable for publica- 
tion in a general newspaper. The prizés 
for this part of the competition amounting 
to £150 are to be awarded by the Sunday 
Times. 
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The Nature of Coal 


IN a review ol Knowledge of t 
nature of BCURA Quarter 
Gazette (organ of the British Coal Utilis 
tion Research Association) says enough 
now known to encourage the hope of m« 


current 


coal the 


complete success in the not-to-distant futur 

Work is being done in the BCURA 
laboratories other places: at t 
moment the staff is chiefly 


the long-term systematic approach, togethe 


among 


concerned w t 


with studies of infra-red spectra as an inte 
gral part of the chemical investigations 
The present picture is described as fi 
lows: The basic*®unit in the vitrinite mole 
cule appears to be an aromatic nucleus, cor 
taining on the average about four fused 
rings in the low-rank free-burning coals, § 
10 in the good coking coals and perhaps 3 
in the anthracites. This 
rounded by a considerable amount of ca 
bon and hydrogen in the form of. short 
aliphatic side chains or saturated ring struc 
tures, the proportion of aliphatic to aromatic 
carbon being perhaps 1:2 in the low rank 
coals and 


nucleus is su 


1:10 or less in the anthracite 

In addition, the low-rank coals conta 
perhaps 5 per cent of oxygen in the form ¢ 
phenolic hydroxyl groups attached to the 
nucleus; this feature has disappeared by the 
time the coking coals are reached. Finally 
if the small amounts of sulphur and _ nitré 
gen are ignored, there may be up to 5 pe 
cent of oxygen in other forms such as qu 
none groups on the nucleus, ether link 
between nuclei and/or side chains and pe 
haps heterocyclic rings. 





Industrial Health 


THE fourth conference of The British 
Occupational Hygiene Society is to be held 
at the London School of Hygiene ane 
Tropical Medicine on 4 April, starting 
11 a.m. It will be devoted to a discussio! 
on ‘The Assessment of Health and Disease 
in Industry’. 

The principal speakers will be Dr. D 
Stewart, Chief Medical Officer, Austin 
Motor Co., Dr. R. Murray. H.M. Medica 
Inspector of Factories, Dr. McL. Arch 


bald. Medical . Officer, N.E. Division 
National Coal Board, and Professor A 
Bradford Hill, of the London School 


Hygiene and 


Tropical Medicine. 














tr¢ 


qu 
ink 








19 February 1955 THE CHEMICAL AGE 487 


Pollution 


SCI Organises Two-Day Symposium 

HE Society of Chemical Industry has 

arranged a symposium on * Prevention 
of Atmospheric and Water Pollution in the 
Chemical Industry.” to be held in the Wil- 
iam Beveridge Hall, University of London, 
on Monday and Tuesday, 4 and 5 April. 


Monday 4 April, 9.30 a.m. to 12.30 p.m. 
Opening address by Sir William G. Ogg, 
president of the society: general introductory 
paper by Dr. B. A. Southgate, director of 
the Water Pollution Laboratory, DSIR; 
Legal Aspects of Pollution’ by J. S. Evans, 
FBI; ‘Discharge of Trade Effluents to 
Sewage Purification Plants* by Dr. S. H. 
Jenkins, Birmingham Tame and Rea District 
Drainage Board; and * Treatment of Strongly 
Bactericidal Trade Effluent by Active Char- 
val and Biological Means’ by Pe. 22, 7. 
Sharp and A. E. Lambden, Fisons Pest Con- 
trol Ltd. 


2 p.m. to 5S p.m 

Treatment and Disposal of Gasworks 
Effuents’ by Dr. W. H. Blackburn, Joint 
Research Committee of the Gas Council and 
University of Leeds; * Disposal of Cyanide 
Wastes’ by A. E. J. Pettet and Dr. G. C. 
Ware, Water Pollution Research Labora- 
tory; ‘Effluent Treatment in the Paper and 
Board Industry’ by R. D. Isabell, British 
Paper and Board Industry Research Asso- 
ciation; and ‘Effluent Treatment in the 
Sugar Beet Industry’ by O. H. Phipps, 
British Sugar Beet Corporation Ltd. 
Puesday, 5 April, 9.30 a.m. to 12.30 p.m. 
Opening address by Sir Hugh Beaver; 
Abatement of Air Pollution in the Chemi- 
cal Industry * by W. A. Damon, Chief Alkali 
Inspector, Ministry of Housing and Local 


Government; *‘ Atmospheric Pollution and 
the Zinc Industry’ by E. Wallis, Imperial 
smelting Corporation Ltd.; * Effluents from 


the 


¢ Manufacture of Superphosphate and 
Compound Fertilisers” by K. A. Sherwin, 
Fisons Ltd.; and ‘ Removal of H.S from Ex- 
haust Air at Courtaulds Viscose Staple Fibre 
Factories’ by D. C. F. Pratt and Dr. A 
Rutherford, Courtaulds Ltd. 


2 p.m. to 5 p.m. 

Sulphuric Acid Plant—Tail Gas Treat- 
ment’ by A. Jackson and John M. Solbett, 
Simon-Carves Ltd.; ‘ Dust Arrestment in the 
Cement Industrv ’ by E. Burke, director of 


research, Associated Portland Cement 
Manufacturers Ltd.; * Prevention of Atmo 
spheric Pollution in the Carbon Black In 
dustry’ by D. L. H. Allan, Phiiblack Ltd.: 
and ‘The Role of the Cyclone in Abating 
Atmospheric Pollution’ by C. J. Stairmand 
LC.1, Billingham Division 

A dinner, at which the speakers will be 
entertained, will be held on the evening of 
4 April. A small exhibition in connection 
with the symposium will be staged in the 
Department of Chemical Engineering, Uni 
versity College. 

Non-members of the Society of Chemical 
Industry are cordially invited to attend and 
to take part in the discussion, provided that 
they register beforehand and pay the fee of 
£2. which will cover the supply of a set of 
preprints The fee for members of the 
society will be 10s. 





Exports & Imports Up 
CHEMICAL exports from the UK during 
1954 showed a steady increase between the 
first and third quarters of the year A 
slight drop in trade with non-sterling coun 
tries in the third quarter was more than 
counterbalanced by an increased exports t 
the sterling area. 

British exports as a whole fell during the 
quarter. Chemical exports totalled 
£52,000,000, compared with £51,600,000 in 
the second quarter and £47,300,000 in the 
first quarter. Of the £52,000,000, £27,500,000 
went to sterling countries and £24,500,000 to 
the rest of the world. 

A supplement to the Bord of Trade Jow 
nal (5 February issue) points out that world 
trade is normally rather low in the third 
quarter. but that in 1954 it is estimated to 
have fallen only slightly and to have been 
5 per cent higher than in 1953. 

Figures are also given for exports from 
North America to the sterling area For 
chemicals these reached their highest level 
in the second quarter of 1954 (no details are 
given for the third quarter). The United 
Kingdom and the rest of the sterling area 
each imported the same value of chemicals 
during the quarter-——£21.000,000. This com 
pares with £15,000,000 (UK) and £13,000,000 
(rest of sterling area) in the previous quarter. 

Exports from non-sterling OEEC coun- 
tries to the sterling area were particularly 
high during the first half of the year. reach 
ing a total of £149.000.000 
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Control Chart Technique 


A NEW British Standard gives practical 
suidance on the use of quality control in 
all processes of manufacturing to a specifi- 
cation. Written by Dr. B. P. Dudding and 
Mr. W. J. Jennett, it was first published by 
the General Electric Co. in 1944, and with 
the kind permission of the director of the 
Research Laboratories of GEC it is now 
issued as a British Standard The same 
authors intend to supplement BS. 600R, 
which is already we!l-known for its descrip- 
tion of the statistical principle and methods 
used in quality control. 


The new standard ts essentially a practical 
manual describing procedures which have 
been found acceptable when introducing 
and operating quality control methods as 
factory routine. Its major object is to assist 
production to a standard of quality. with 
the elimination of waste of labour and 
material. 

The standard is divided into two parts. 
The first concerns the utilisation of results 
of measurement (quantitative data) and is 
of particular interest to manufacturing in- 
dustry wherever articles or components are 
produced in quantity with dimensional limits 
of accuracy. The second part concerns the 
classification of a product by quality (quali- 
tative data) and it is of use wherever samp 
ling technique can be applied to regulate 
production. The standard should be of 
interest to those who are teaching the use 
of statistical methods. Directions are given 
for the construction and interpretation of 
control charts appropriate to various types 
of process and examples of some of the dif 
ferent cases met in practice are given. 

Copies of this standard, BS. 2564:1955. 
may be obtained from the British Standards 
Institution Sales Branch, 2 Park Street, Lon 
don W.1, price 10s. 6d 





Tariff Law Delay Urged 


THE United States Congress should wait for 
two developments before passing HRI, a 
bill to extend the present Trade Agreements 
Act for three years and increase administra- 
tion powers to negotiate tariff rates, the 
Manufacturing Chemists’ Association Inc.. 
told the House Ways and Means Committee 
recently. 

In the intest of reassuring foreign coun- 
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tries and allaying uncertainty abroad and a: 
home, the MCA did not oppose extension 
of the President’s authority to enter int 
new trade agreements under the present 
terms of the law. But it urged the com 
mittee to delay passage of the new tariff 
reduction provision until Congress has had 
time to learn the outcome of current nego 
tiations on the General Agreement or 
fariffs and Trade (GATT), now under way 
in Switzerland. 

The Association also strongly urged that 
Congress delay its decision until it has had 
an opportunity to study reports being pre- 
pared by the US Tariff Commission. 





Catalysts for Canada 
CONSTRUCTION of a $6,000,000 plant t 


produce synthetic cracking catalysts for 
petroleum is to begin immediately at Valley- 
field, 40 miles southwest of Montreal, it has 
been announced by the Davison Chemica 
Company division of W. R. Grace & Co 
of Baltimore. The plant will employ some 
150 persons. Canada is at present wholly 
dependent on United States sources for syn 
thetic catalysts. 

Construction of the plant will be on a 
30-acre site acquired by Davison Chemica 
Co. Ltd.. a Canadian subsidiary now being 
formed by Davison Chemical Co. It is also 
announced that Canadian interests are plan 
ning construction of an adjacent plant for 
production of sodium silicate. one of the raw 
materials to be used. 





US Microscope for Dunlop 

A NEW electron microscope is being 10 
stalled in Dunlop’s compounding research 
division this month. The present instru- 
ment, which it will replace, was built in 1946 
and has been outmoded by technical ad- 
vances made since then, 

The new microscope was made in the 
USA by Radio Corporation of . America 
(RCA); it is one of two new models they 
have recently introduced and, it 1s thought. 
will probably be the first of its kind in the 
country. 

It will allow research workers to photo- 
graph rubber at magnifications of 100,000 or 
more so clearly that they will be able to 
see, as they have not been able to before 
the smallest particles of carbon black in tt 
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IRBUCH DER 


ORGANISCHEN CHEMI 
Volume Il, Theoretische und Allgemeine 
Organische Chemie. By F. Klages. W 
de Gruyter & Co.. Berlin 1954. Pp 
X\ 603. Cloth DM.72 


fextbooks of organic chemistry may be 
divided into three classes. Some teach the 
cts adequately but provide very little in- 


ellectual pleasure. Others clothe the sub 


ject in a shroud of electronic theory and give 


ie yression that organic chemistry must 
ive been very dull before the advent of the 
electron. Finally there are a few books like 
Professor Kiages’s, which not only unify the 
subject intellectually, but also present it as a 
growing science whose aims and problems 
ire continually changing in characte 

The first volume of this text (Systematic 
Organic Chemistry) was published in two 
parts which have both been reviewed in Tut 
CHEMICAL AGe (1953, 68, 182, and 1953, 69, 
764). Modern theories were used extensively 
in clarifying descriptive organic chemistry, 
but detailed theoretical considerations were 
postponed to the present volume. Volume 
Ill, which deals with special topics such as 
dyestuffs, natural products and biochemistry. 
emains to be published. 

[his volume is, of course, designed to be 
ised In conjunction with the remainder of 
the text Many points are illustrated by 
cross-reference to Volume I. and a small 
Price reduction is offered to those who buy 

whole set. However. senior students and 
research workers will find that Volume II, 
which covers a much wider field than most 
English texttooks on theoretical organic 
lemistry, can also be used with profit as an 
ndependent text. 

The book opens with an interesting his- 
ical account, which not only puts the sub- 
ject into perspective, but also illustrates that 
‘wo apparently contradictory theories may 
‘imply be different overstatements of the 
fame truth. The second chapter dea!'s with 
the physical methods used by organic 


{ 


femists—the sections on optical and elec- 


c 





trical properties are especially valuable. The 
next three chapters cover the same ground 
as most English and American textbooks on 
theoretical organic chemistry, namely, elec 
tronic theory, reaction mechanisms, tauto 
merism, etc The volume closes with an 
excellent discussion of intermolecular forces 
and a clear account of different aspects ol 
stereochemistry. 

Physical organic chemistry, like other 
borderline sciences, is not a very tidy sub 
ject. However, the author’s gift of classifi 
cation has imposed order on an enormous 
amount of factual material, and the use of 
many excellent diagrams and illustrations 
has enabled him to maintain the high 
standard of clarity set in the first volume. In 
response to numerous demands, references 
to important papers and reviews have now 
been included; a key to the abbreviations 
used would be desirable. 

There are a number of minor blemishes. 
two of which deserve special mention. The 
fundamental work of Hassel on the stereo 
chemistry of cyclohexane has been entirely 
omitted: cis-decalin is given the old ‘ boat’ 
formula. This is unfortunate in view of the 
increasing importance of these systems in 
the chemistry of natural products. Secondly, 
no clear distinction has been made between 
the ‘valence bond’ and ‘molecular orbital 
approaches to electronic theory. However. 
these naints detract little from the value of 
this stimulating book.—1J.c.P.s 


CELLULOSE & CELLULOSE DERIVATIVES 
Edited by E. Ott, H. M. Spurlin and 
Miss M. W.. Grafflin. Interscience 
Publishers Ltd London. 1954. Parts 
1 & 2. Pp. xxiv + 1055. $12 each 
part. 


This, Volume V in the well known ‘ High 
Polymers’ series. has been a standard text 
and reference book for cellulose chemists. 
industrial or academic. since its publication 
in 1943. Developments tn fundamental con 
cepts and new knowledge accumulated in 


0 a ng pe we -- 
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the past decade have, however, necessitated 
a compete reworking and revision of the 
first edition and the book now appears in 
three parts, of which these are the first two. 

Probably no one author could cover the 
whole field of cellulose chemistry and, as in 
the first edition, many workers, each an 
American expert in some aspect of cellulose 
or polymer chemistry, have contributed. The 
dangers of this type of construction, varia 
tion in level and overlapping, seem to be 
generally avoided and the editors appear to 
have integrated individual contributions with 
success Most of the contributors are 
engaged in industry and the industrial 
aspects of cellulose, as well as_ the 
academic, are generally fully dealt 
with and there seem to be few com 
mercially important topics omitted. Much 
of the original edition has been rewritten 
and reorganised This is particularly to be 
seen in the sections on fibre = structure, 
mechanical properties and cellulose deriva- 
tives and in the wider coverage of the de- 
gradation of cellulose. 

Part 1, dealing primarily with cellulose 
chemistry and fibre structure, considers suc- 
cessively the occurrence of cellulose, its 
chemical nature, the structure and proper- 
ties of cellulose fibres, and properties of 
substances associated with cellulose in 
nature. Under the occurrence of cellulose 
its formation, identification and a wide range 
of sources are considered. The chemical 
nature of celfulose is developed historically 
and chain structure discussed. Degradation 
is first considered kinetically and then in 
some detail under the headings of hydro- 
lytic, photochemical, thermal, laundering. 
microbiological and mechanical. Reducing 
and non-reducing end-groups and the base- 
exchange properties of cellulose are also 
discussed in detail. 

Part 2 is mainly concerned with indus 
trial aspects of cellulose, dealing with the 
preparation of cellulose from natural 
sources, the bleaching and _ purification of 
wood cellulose, the properties of pulp for 
paper, and cellulose derivatives, this last 
topic accounting for well over half the 
book. Following a consideration of the 
physicochemical factors involved in pulping 


properties of pulps and methods of prepar- 
ing cellulose from different sources are 
separately discussed. The section on 
bleaching and purification includes details 
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of methods and equipment used in specific 
bleaching treatments, the requirements oj 
pulps for particular purposes and a men 
tion of new trends. Under the propertie 
and treatment of pulp for paper, the physica 
properties of pulp, pulp beating, beatin, 
theories and the results of beating are dis 
cussed and pulp chemistry and paper making 
properties considered. 

The growing importance and new know 
ledge of cellulose derivatives is shown by the 
fact that the text covers 130 more pages than 
in the first edition. There is a detailed ac 
count of the reactivity and reactions of cellu 
lose in which uniformity of substitution 
reactions of cellulose fibres and chemi- 
cal factors affecting reactivity are 
discussed. This is followed by a considera 
tion of inorganic esters, the bulk of which 
is concerned with nitration and _ cellulose 
nitrates and includes discussions of the nitra- 
tion process, the mechanism of nitration and 
stabilisation of the nitrate. A_ section on 
organic esters includes details of acetylation 
and cellulose acetate, cellulose butyrate and 
the increasingly important mixed esters 
There is a useful account of the uses and 
properties of organic esters which is well 
illustrated by diagrams. An_ account of 
alkali and other metal derivatives includes 
consideration of alkali cellulose, mercerisa 
tion and complexes formed by cellulose 
with cuprammonium and organic bases 
Under ethers the etherification reaction and 
the general properties of ethers are first dis- 
cussed and followed by separate considera- 
tion of ethyl and methyl! celluloses, carboxy- 
methyl-, hydroxyethyl and benzy! cellulose 
Xanthates are considered separately and the 
preparation of viscose, the mechanism of its 
formation and its characteristics and reac 
tions discussed in detail. Part 2 concludes 
with a brief account of the degradation 0! 
cellulose derivatives. 

Both parts contain a wealth of references 
both to patent literature and scientific jour 
nals, but neither is provided with author o! 
subject indexes. These, for the whole volume 
are to appear in Part 3 which will deal with 
tests for cellulose and its derivatives, the! 
mechanical properties, the physical proper 
ties of their solutions and will include ap 
pendices tabulating properties, methods of 
identification, trade names and other inform 
ation. The appearance of this final part wn! 
be eagerly awaited.—-w, R. MOORE 
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Control on Tungsten Ore May Go 
It is probable that from 1 April the UK 


trade in tungsten ore will be free from offi- 


control Che British Government has 
not been a seller of the ore for some time 


nd is now no longer quoting prices. 


Sulphuric Acid Plant Contract 

The Power-Gas Corporation Ltd... of 
Stockton-on-Tees, has recently been awarded 
contract for the reconstruction of an exist 
ng sulphuric actd plant at the Flixborough 
Works of Nitrogen Fertilisers Ltd. The 
new equipment will be built to the designs 
Chemiebau Dr. A. Zieren GmbH, and 
comprise a converter unit with a capa 
city of 140 tons per day of monohydrate, an 
icid separator. waste heat boiler and ancil 
ary equipment. The programme has been 
refully planned to reduce to a minimum 

he inconvenience of shutting down 


Duke of Edinburgh to be Hon. F.P.S. 

The Duke of Edinburgh has accepted an 
nvitation to become the first Honorary 
Fellow of the Pharmaceutical Society of 
Great Britain. 


British Equipment on US TY 

A semi-micro organic laboratory, making 
use of 61 components from the Quickfit & 
Quartz range of interchangeable laboratory 
glassware, has been shown on TV in the 
United States by Dr. John T. Stock, vice- 
principal of Norwood Technical College. 
who is spending 12 months at the University 
f Minnesota in Minneapolis. Dr. Stock’s 
description of the semi-micro set was illus 
trated by extracts from a film showing it in 
peration 


Institute of Physics Conference 

[The Spring Conference of the X-Ray 
Analysis Group of The Institute of Physics 
is to be held at the H. H. Wills Physical 
Laboratory, University of Bristol, from 30 
March to 1 April. The conference is open 
to all interested. subject to the limit of ac 
commodation, but there will be a fee of one 
suinea to non-members of the Institute 
Abstracts of contributed papers will be cir- 
Wwated before the meeting. and during the 
nterence there will be a small exhibition 

speakers’ exhibits relevant to the subject 
Natter of their lectures. 


Power Station for LC.L. 

A power station, occupying between 10 
and 12 acres and costing several million 
pounds, is to be built by LC.I. at Thornton, 
near Fleetwood, Lancs. it will serve plants 
in the area operated by the Alkali, General 
Chemicals and Plastics Divisions and will 
take about three years to build 

More Science Graduates 

Birmingham University is to increase the 
number of science graduates. particularly 
those needed in industry. from 1,280 to 
1.680 over a three-year period 

Cement Output Will Expand 

The British cement industry is expected 
to increase its output by about 500,000 tons, 
or 4 per cent, during this year. Biggest 
single increase in capacity will be at the new 
USAC plant at Widnes. It is unlikely that 
exports will rise, as domestic demand ts ex 
pected to absorb all increased production. 

Twenty Years of Searching 

This year British Petroleum enters its 20th 
vear of seeking and producing oil in Great 
Britain. Since exploration was started in 
1936 by BP’s D’Arcy Exploration Company, 
more than 1,000,000 ft. have been drilled 
by the company in the United Kingdom 
BP’s latest oilfield——the first important find 
in the UK since the war—is at Plungar. 
Leicestershire. The first test well struck oil 
in October 1953, and since then seven more 
wells have been drilled in the area. Of the 
eight, three are producing wells. Drilling 
of well No. 9 at Pungar began recently. 

Marching On 

John Brown & Co. (Clydebank) Ltd. have 
initiated a large-scale programme of develop 
ment which will make the firm much less 
dependent on shipbuiiding and more inter 
ested in work in a variety of other fields 
The Clydebank vard has just put into use 
one of the best equipped and largest weld 
ing shops in this country which will be in a 
position to undertake the welding and fabri 
cation of material for a great many of the 
engineering industries. They will be inter 
ested particularly in this new section in pres 
sure vesse!s for the chemical, petroleum and 
chemical engineering industries and in fabri 
cated work in a very wide range of indus 


tries. 
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German-Argentine Trade Pact 

Chemical products to the value ot 
$21,000,000 will be exported from West Ge: 
many to the Argentine in the next year 
under the terms of a three-year trade agree 
ment signed between the two countries 
Germany will also send machinery parts 
and manufactured goods and will receive 
food and raw materials in exchange. New 
lists of goods to be exchanged will be agreed 
annually, 


US Chromite Imports Fall 

Imports and consumption of chromite in 
the USA dropped considerably in 1954, ac 
cording to the Bureau of Mines, US Depart- 
ment of the Interior. This was in marked 
contrast to the record figures of the previous 
year and reflects over-expanded stocks of 
chrome ore and products and_ increased 
domestic production of chromite, largely 
from one mine, which rose to 24 times the 
previous year’s level. 


India Allows More Groundnut Oil Exports 

The Government of India has announced 
that it has been decided to release a further 
quantity of groundnut oil for export. Bonus 
quotas will be given to established shippers 
for quantities equal to actual exports made 
by them between 4 November, 1954, the 
date on which the duty on groundnut oil 
was reduced, and 20 January, 1955. It has 
also been decided to continue the free licens 
ing policy for export of bone sinews and 
other glue-making materials for shipment up 
to the end of June. 


Continental Refineries Process More 

Oil processed during 1954 at the six Con 
tinental refineries operated by British Petro 
leum Co. Ltd. and its associates increased 
by more than 600,000 tons. The provisional 
total is 8.623.000 tons, compared with the 
1953 total of 7,995,000 tons The increase 
is due mainly to higher throughput at the 
two Hamburg refineries. and at Porto 
Marghera Refinery, Venice, which is owned 
jointly by BP and Axienda Generale Italiana 
Petroli. Highest throughput of the year was 
at Lavera, near Marseilles, where BP’s 
French associate, Societe Francaise des 
Petroles BP. refined some 2.180.000 tons. 


Labelled Terramycin 

Dr. J. F. Snell, director of the Pfizc 
[Therapeutic Institute in New Jersey, and hi 
colleagues Dr. R. Wagner and Dr. F. A 
Hochstein, have succeeded in labelling ter 
mycin with carbon-14, it is announced fror 
New York. It will now be possible to in 
vestigate the way in which the drug acts 
the body 


Uranium Search in Ontario 

Exploration for uranium in the Blind 
River area of the province of Ontario 
Canada, is being undertaken by The New 
Jersey Zinc Exploration Co. (Canada) Ltd 
a subsidiary of the New Jersey Zine Com 
pany. Also associated in the exploration 
activities is the Nueva Exploration Con 
pany, a new corporation affiliated with the 
Texas Company. The Blind River area 1s 
in the Lake Huron region of Ontario where 
uranium deposits already have been dis 


covered. 


Australian Aluminium Plant Starts 

The production of aluminium in Austra 
lia began on 7 February at Bell Bay tn 
northern Tasmania (see THE CHEMICAL AGI 
1955, 72, 388). The works there have been 
built by the Government-owned Aluminium 
Commission at a cost of £A10,000,000, They 
will have an output of 10,000 tons a yeal 
sufficient to meet Australia’s requirements 
and save dollars on purchases from Canada 


Aluminium Smelter Expansion 

Aluminium Company of Canada has an- 
nounced that it is awarding the contract for 
constructing the aluminium smelter expan 
sion at Kitimat to Saguenay-Kitimat Com 
pany, a newly-organised subsidiary. It is ex 
pected that the additional smelter will start 
operating early next year and will have an 
additional smelter capacity of 60,000 tons 0! 
aluminium a year 


5. Africa to Import Cement 

The Government of South Africa has a 
cided to allow cement imports into the 
country but will not allow an increase in the 
price of the domestic product The im 
ported cement, which will probably cost 
about 2s. a bag more than the local cement 
is likely to come from Belgium and West 
Germany. 
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* PERSONAL =: 





At the annual general meeting of the 
North Western Branch of the Institution of 


Chemical Engineers on 29 January (see 


473) Mr. H. E. F. Pracy, former vice- 
chairman. was elected chairman, and Mr. 
P. K. STANDRING, the retiring chairman, be- 
came vice -chairman. Dkr. J. S. HUNTER and 
Vin. J. M. WISHART were re-elected hon. 
secretary and hon. treasurer respectively 
Dr. J. A. StoRROW, Mr. G. OGDEN and MR. 
G. A. TURNER were elected to fill vacancies 


n the committee 


Mr. H. West has been appointed chief 
engineer and a member of the Terylene 
Council of Imperial Chemical Industries Ltd 
Mr. West began his career with the Billing- 
1am Division of LC.1. 27 
been with the Terylene Council since May 
1953 He has however been associated 
with Terv:ene since 1947, for while on the 
staff of the I.C.I. Dyestuffs Division, he was 
then responsible for bui!ding the Terylene 
polymer pilot plant at Huddersfield. Mr. 
West was also connected with the design and 
construction of the LC.I. nylon polymer 
plant, and during the war built the high 
ictane aviation spirit plant at Heysham for 
the Ministry of Aircraft Production 


years ago, and has 


Mr. GEORGE VAUGHAN has been appointed 
works manager of Dunlop’s factory at 
Brynmawr in South Wales and Mr. J. W. 
TIDSWELL works manager of their Hirwaun 
factory, They succeed Mr. B. J. HAILL who 
eid both appointments until his promotion 
to works manager at the company’s Cam- 
bridge Street, Manchester, factory. Mr. 
Vaughan has been manager at Waltham 
Abbey since July 1952. He went there in 
1935 as an industrial engineer. He is 46 
ind went to school at the Smethwick Tech- 
nical School, Staffordshire, where he re- 
mained for a year and a half as an assis- 
tant in the chemistry laboratory. He joined 
Dunlop in 1928 at Fort Dunlop 


Me. O. D. Gwiwam, A.R.T.CS., 
\.M.I.Mech.E., AM.I.B.F., has been ap- 
pointed works manager of W. C. Holmes & 
Co. Ltd., specialists in the design and manu- 
lacturer of plant for the recovery and refin- 
ng of coal by-products and the treatment of 
luel gases. Huddersfield. 


D 


MR. STANLEY W. ENSMINGER, an Ameri- 
can trom Brooklyn, has been named Euro- 
pean manager of production for the Pfizer 
Corporation, overseas affiliate of Chas. 
Pfizer & Co. Inc., a leading chemical manu- 
facturer and the world’s largest producer of 
antibiotics. Mr. Ensminger will supervise 
manufacturing operations at the newly con- 
structed Pfizer plant at Sandwich, Kent, at 
a plant being built in Massy, France, and 
at other company installations in Europe. 
le arrives in England this month where he 
expects to make his headquarters. Mr 
Ensminger won a chemical engineering de- 
gree at the Cooper Union, New York City. 
Before joining Pfizer in 1943 and tecoming 
manager of the antibiotic recovery plant at 
Groton, Connecticut, he worked as an ana- 
lyst with two industrial firms. 


Mr. J. S. GERRARD has now joined Metal 
& Pipeline Endurance Ltd. as senior engi 
neer in charge of all corrosion mitigation 
schemes. Mr. Gerrard since 1949 and until 
recently was on the staff in Kuwait of the 
Kuwait Oil Company as corrosion engineer 
for supervision of the anti-corrosion activi- 
ties carried out by that company. Among 
many others, this included cathodic protec- 
tion of jetties, submarine lines, underground 
lines of all sizes, water tanks, marine craft 
and internal cathodic protection of water 
lines. 


MR. H E. CHARLTON,  F.Inst.Pet.. 
M.L.Chem.E., M.Inst.F., M.A.I.Chem.E., 
managing director of the new-y-formed firm 
of H. E. Charlton Engineers Ltd. (see p. 502), 
has been engaged, in the course of an event- 
ful career, on the building of refineries and 
chemical plants in many parts of Europe. 
Up to the outbreak of war he was engineer- 
in-chief to Moore & George Ltd., and 
directed operations during the bui‘ding or 
extension of many refineries. In 1939 he 
became joint owner of the firm of Harold 
Moore & Partners (Engineers) Ltd. In 
the early 1940’s Mr. Charlton was con- 
cerned in development and pilot plant inves- 
tigations into the aromatisation of petroleum 
by pyrolysis, and from 1946 onwards he was 
consultant and chief engineer to Petrocarbon 
Ltd. He later took a part in the planning 
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of the 1,500,000 ton Condor Refinery, near 
Milan. 


Dr. W. A. Haywarpb, M.Sc. (N.Z.), Ph.D. 
(Lond.), A.M:I.Chem.E., A.R.LC., works 
manager at Monsanto’s Ruaton factory, is 
to be assistant to the managing director, 
Mr. Puitie A. SINGLETON. His appointment 
is a preliminary to assuming, with American 
associates the firm’s Monsanto Chemi- 
cal Company, wor.d-wide responsibilities as 
technical liaison offizer for Monsanto Chemi- 
cals Ltd. and Monsanto Chemicals (Austra- 
lia) Ltd. Dr. Hayward, a New Zealander 
by birth, joined Monsanto in 1941 and te 
came works manager in 1949, He will 
establish his headquarters in St. Louis in 
September 1955 after visiting Australia and 
New Zealand. 


Mr. E. V. WEEKES, M.Sc., A.R.IC., form- 
erly area manager at the Ruabon factory, is 
appointed works manager in succession to 
Dr. W. A. Hayward. Mr. Weekes joined 
Monsanto in 1937 as a research chemist and 
became area manager in 1948. 


IT'wo members of the laboratories staff of 
the Liverpool City Anatyst, Miss JOAN 
WILSON, B.Sc., A.R.IC., and Mr. WILLIAM 
BouSTEAD, M.A., F.R.LC., are to be married 
at Heswall Parish Church on 2 May. Miss 
Wilson is a graduate of Liverpool Univer- 
sity. Mr. Boustead was educated at Liver- 
pool Collegiate School and St. Catherine’s 
Co!tlege, Cambridge. 


Mr. H. W. G. BipGoop, who has been a 
joint managing director of the Paints Divi- 
sion of LC.L. since 1948, wil retire on 28 
February after more than 35 years’ service 
with the company and its predecessors. Mr. 
Bidgood, who is a native of London, was 
educated at Raine’s Foundation School, Lon- 
don, and Queen Mary College, London Uni- 
versity. After service in the first world war. 
part of which was with the Chemical Depart- 
ment of the Aeronautical Inspection Unit, 
he joined New Explosives Ltd. in 1919 as 
technical representative in the development 
of cetlulose lacquers. The company later 
became Nobel Chemical Finishes Ltd., and 
between 1929 and 1938 Mr. Bidgood was 
successively technical service manager, in- 
dustrial sales manager and general sales 
manager of this concern. When this and 
other companies adopted the style of Paints 
Division, he was appointed to the board of 


the Division and became joint managing 
director (commercial) in 1948. Mr. Bidgood 
was for 124 years chairman of the Associa 
tion of Celluiose Lacquer Manufacturers. Ip 
1952 he was president of the National Paint 
Federation. 


Mr. W. D. GARNER, press officer at Mon 
santo Chemicals Ltd. and editor of Th 
futoclave, the firm’s house magazine. was 
admitted to St. Mary’s Hospital, Paddington 
London, on Wedne day Mi Garner has 
been unwell for several months and has gone 
into hospital for otservation and for a rest 
His many friends, toth in and outside of the 
Monsanto organisation, wish him a rapid 
recovery to full health, 


Elected president of the Institute of Fue 
is Mr. R. H. GUMMER, M.I.Mar.E.., 
M.Amer.I.N.A.. F.Inst.F., a director of 
International Combustion Ltd. and _asso- 
clated companies. He will take office in 
Octoter in succession to DR. W.. Ipris 
JONES, B.Sc. (Wales), Ph.D. (Cantab.) 
M.I.Chem.E., F:R.LC., M.I.Min.E. F.Inst.F 
who has been president of the Institute since 
1953. Mr. Gummer has been well known 
for many years in engineering activities in 
connection with fuel. During the first 
world war he undertook the construction of 
one of the largest ordnance and explosives 
factories in the country Among the 
developments for which he was responsible 
in later years was a boiler operated with 
one of the earliest designs for pulverised 
fuel firing and the first completely welded 
high pressure steam main. A founder mem- 
ber of the Institute of Fuel, Mr. Gummer 
has been a member of its council since 1933 
honorary treasurer since 1945 and a vice 
president since 1951. 





Quebec Ammonia Plant 


A contract for construction of a plant al 
Contrecoeur, Que., has been awarded by the 
Quebec Ammonia Company to the Lummus 
Company of Canada. The plant, which will 
cost $8,500,000, will handle 125 tons 0! 
ammonia and nitrogen solutions a day. 





British Glassware for Holland 
QVF Ltd., of Stone (Staffs) announce fe 
ceipt of an order for two 40-ft. high 18-in 


diameter glass fractionating towers for the 


Dutch chemical industry. 
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Publications & Announcements 


RECENT additions to the catalogue of BDH 
Laboratory Chemicals Group, Pooie, Dorset, 
nclude hexaquocadmium flucrotorate, of 
atoratory purity; cyclo-octa-teiraene, a 
substance in commercial deve‘opment, and 
expected to have large-scale uses in the pre- 
paration of terephthalic acid and various 
n'asticisers; 1 :3-dibromo-5 : 5-dimethy]- 
hydantoin, a useful subst:tute for N-tromo 
succ nimide in tromination reactions; ethyl 
ethyl-malonate; and silver perch-orate 
* + * 

THE 1955 Mazda Lamp Cata‘ogue is now 
wailable. Over 1,500 of the more important 
lamps in the standard Mazda range are listed 
) groups and indexed under sections. Each 
section consists of two facing pages, with 
llustrations, descriptions and tabulated tech- 
ical data in three well-defined groups for 


quick reference. Sections are also included 
dealing briefly with Mazda lighting equip 
nt and fittings, a list of BTH branch 
offices and a ready reckoner 
* + * 
A NEW series of leaflets describing the 
inge of instruments produced by Electronic 
Switchgear (London) Ltd., of 47 Victoria 
Street. London S.W.1, describing their range 
of instruments. This includes contro!'s for 
liquid level, level of divided abrasive solids 
nd granular materia!s in bunkers, hoppers 
ind silos, time, flame faltiure safety in gas 
ind oil burn’ng furnaces, water hardness. 
temperature, conveyor control, packaging. 
high and low speed photoelectric counting 
ind batching, resistance and induction heat- 
ing, smoke indication, automatic door 
opening, refluxing in fractional distillation. 
turbidity in liquids, ete. Special controls 
ire manufactured for individual require- 
ments 
a a € 
LEAFLET No. 57 issued by the Croydon 
Precision Instrument Co. Ltd., 116 Wind- 
mill Road, Croydon, Surrey, descrites a 
portable Wheatstone bridge for resistance 
Measurement. The instrument is completely 
se'f-contained and has been designed for the 
neasurement of resistance over a wide range 
with a moderate degree of accuracy. It is 
contained in a teak case with a hinged lid 
ind carrying handle and because of its 
ust form of construction is said to be 
particularly useful for field and workshop 


SERIES of ‘Notes on Applied Science” is 
pub.ished by the National Physical Labora 
tory with the object of prov ding industrial 
ists and technicians with information on 
various scientific and technical subjects 
which is not readily available elsewhere 
‘Measurement of Pressure with the Mercury 
Barometer’, No. 9 in the series, price Is., has 
been prepared to assist those workers in in 
dustry and in research latoratories who are 
concerned with the measurement of gas pres 
sures tv means of a mercury column. Pres 
sures in the range 0 to 1.200 millibars (0 to 
900 mm. Hg) are dealt with and the accuracy 
considered is about ©0.1 miliibar. Special! 
precautions and techniques are necessary to 
obtain higher accuracy than this and readers 
needing to work to finer limits are advised 
to seek the advice of the Metro!ogy Division 
of the NPL. The fundamentals of pressure 
measurement are reviewed in the first section 
of the publication, which goes on to describe 
the various types of barometer and the fac 
tors which should be considered in choosing 
a barometer for a particular application. 
Sections are devoted to the use of baro- 
meters, their transport and storage and a 
short description of the testing procedure 
followed at the NPL. The publication also 
defines the new barometric pressure units 
and standard instrumental conditions which 
have been agreed internationally and have 
been implemented from 1 January. The 
pressure units are the millibar, the millimetre 
of mercury at 0° C and standard gravity 
980.665 cm. per sec. per sec., and the inch 
of mercury at 0° C and standard gravity 
980.665 cm. per sec. per sec. The adoption 
of these new conventions will greatly sim- 
plify the manufacture and standardisation of 
mercury barometers, the correction of their 
readings to standard conditions, etc 
a * » 

4 POCKET guide to Metrovick electrodes 
has been issued by Metropolitan-Vickers 
Electrical Co. Ltd. It is divided into sec- 
tions describing electrode types under the 
headings mild steel, high tensile steel, cor- 
rosion resisting. hard surfacing, cast iron and 
creep resisting There is also an explanation 
of electrode code numbers, a table of wire 
gauges and equivalents, a table of tempera 
ture conversions and a table of hardness 
number conversions 
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SINCE the publication of their last plant 
catalogue, a large number of Isomantles, 
electric surface heaters, have been installed 
by lIsopad Ltd., 30-32 Rosemont Road, 
London N.W.3, on plant vessels of medium 
and large capacity. 
process 


Ihe latest designs for 
combine internal heating 
and cooling coils, using steam for boosting 
at the lower temperature range, with resist- 
ance heating for reaching operating tem- 
perature and processing, resulting in low 
running costs. Where electric heating only 
is desired, but fast heating-up rates are re- 
quired, mains frequency induction heating 
is combined with Isomantles. The firm have 
also issued a new Isotape leaf‘et, giving de- 
tails of high power and quartz Isotapes, 
flexible electric heating tapes, in addition to 
the well-known standard units. 


vessels 


* * ~ 


MENLEY & James Ltd., Coldharbour 
Lane, London S.E.5, announce the introduc- 
tion of ‘ Prinexin.” Hitherto, the local use 
of antibiotics in treating upper respiratory 
tract infections has teen attended F-y the 
danger that the patient may te rendered 
sensitive, or the bacteria resistant, to the 
antibiotic at a time when its use is not essen- 
tial. He is thereby denied it on some sub- 
sequent occasion when its use may decide 
between life and death. *Prinexin’ con- 
tains gramicidin and po!ymyxin B, antibio- 
tics that are rare'y used systematically. In 
conjunction they are effective against the 
whole range of virulent organisms of the 
upper respiratory tract. They are presented 
in combination with Paredrinex, an effec 
tive and safe vasoconstrictor. 

* a * 
EDGAR Alten & Co. Ltd. have recently 
issued a new publication, Edgar Allen Stain- 
less Steels, combining their previous took 
lets on Maxilvry and Imperial stainless 
steels, and including much new material. 
The booklet deals in concise form with the 
seven qua‘ities of Maxilvry and five quali- 
ties of Imoverial stainless steel, and tables 
give full physical and mechanical properties 
and corrosion resisting prover‘ies of each 
steel. The publication is available to res- 
ponsible officials on request. 

” * + 
LEAFLET No. 294B from the Cambridge 
Instrument Co, Ltd., 13 Grosvenor Place, 
London S.W.1, describes the redesigned 
Cambridge direct-reading pH indicator. One 
new feature is the provision of a second 
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scate in millivolts (—400 to + 1,000) whic} 
can be read with ease down to 5 mV. Var 
ous other improvements, and the increasing 
demand for the instrument, have made 

possib:e to effect a reduction in cost. Fur 
ther details are available from the company 

* * * 

ALLWEATHER Paints Ltd., 36 
Queen Street, London W.C.2, announce twc 
new products. First is Pitan low tempera 
ture resistant paint, which ‘will withstand 
temperatures as low as —60° F and yet re 
main flexitle. It imcorporates a specia 
pia sticiser and provides a surface resistant 
to acids, alkalis and brine. Second is 

chlorinated rubter paint incorporating a 
mercurial fungicide. The mercurial is in- 
so:utle in water and will not vaporise, leach 


Grea 


or crystallise out of the film on exposure 
It is claimed that the rutter film is suff- 
ciently ‘open’ for the fungicide to te effec- 
tive, without appreciatly affecting the per- 
meatility. The mercurial is only toxic to 
tung, 


* id * 


NOW nearly two years behind, but striving 
manfuliy to catch up with the ever-growing 
flood of vacuum recearch, Vacuum, Vol. Ul. 
No. 2, April 1953, was published recently 
Contents include ‘ Electrical Discharges and 
the Vacuum Physicist’ by Professor F 
Llewellyn Jones, University Cotlege of 
Swansea; * Preparation of Specimens for the 
E'ectron Diffraction Camera’ ty Dr. P. R 
Rowland, Guy’s Hospital Medical School; 
‘Electronic Clean-up of Gases’ by R. N 
Bloomer and M. E. Haine, AEI Ltd.; and 
* Resistance-Heated High Vacuum Furnace’ 


by Dr. W. J. Kramers and If Dennard 
AERE, A‘dermaston 

* a am 
SINCE the 12th edition catalogue, Volum 


1, was published ty A. Gallenkamp & Co 
Ltd., 17-29 Sun Street. London E.C.2, u 
1951, many alterations have occurred due to 
changes of designs and spec’fications, and 
variations in costs of labour, materials, etc 
Recently pub‘ished is a revised price list and 
addenda, giving prices current on 6 August 
1954. In addition, where new items of ap 
paratus have teen introduced or extensive 
alterations made to existing specifications, 4 
reference has teen made in the price lis! 
section to complete details included in the 
addenda. Latoratory unit furn‘ture has 
been supplemented by a new range of con 
temporary designs. 
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Law & Company News 


Commercial Intelligence 


The following are taken from the printed reports, but 
we cannot be responsib.e for errors that may occur 
Mortgages & Charges 


(Note-—The Companies Consolidation Act of 1908 
provides that every Mortgage or Charge. as described 
herein, shall be registered within 21 days after tts 
creation, otherwise it shali be void against the 
liquidator and any creditor. The Act a!so provides 
that every compuny shall, in making its Annual Sum- 
mary, specify the total amount of debt due from the 
company in respect of all Mortgages or Charges. The 
following Mortgages or Charges have been so regis- 
tered. In each case the total debt, as specified in the 
ast available Annual Summary, is also given—marked 
with an *—followed by the date of the Summary but 
such total may have been reduced.) 

GAINSBOROUGH (TWICKENHAM) LTD., 
manufacturers of chemicals, etc. 10 Janu- 
ry, £1,800 charge to Fourth City Building 
Society; charged on 27 Hampton Road, 
Twickenham. Nil. 10 October, 1953. 

PETERLITE PRODUCTS LTD., London E.C. 
7 January, £10,000 detenture No. 2 and 
{10.000 detenture No. 3 toth to Steel 
Brothers & Co. Ltd.; general charges. Nil. 
15 Fetruary, 1954. 

REES PLASTICS LtTp., London N. 11 
January, £1,000 detenture, to Mrs. F. Phil- 
ps, London; general charge. Nil. 1 Sep- 
tember, 1953. 


Satisfaction 
J. F. MACFARLAN & Co. LTD., Boreham 
Wood, manufacturing chemists. —Satisfac- 


tion 10 January, £1,290 registered 23 Decem- 
ber, 1953. 





Increases in Capital 

The fo'lowing increases in capital have 
Neen announced: A. H. GADSBy & Co. LTD., 
rom £2,000 to £5,000; FREDERICK WEBSTER 
Lip., from £2,000 to £15,000; BIRLEY’s 
ANTACID ~ LTp., from £25,000. to £33.000: 
METALLURGICAL CHEMISTS LTD., from 
{50.000 to £100,000; JosEPpH ELLIs & SONS 
Ltp., from £80,000 to £150,000; ELus & 
EveraRD Ltp., from £150,000 to £200,000; 
Eis CuHemicaL Co, Ltp., from £7,000 to 
10.000: GERARD BROTHERS LTD., from 
£100,000 to £150.000: BB. CHEMICAL Co. 
Lip., from £275.000 to £600,000; BURRELI 
& Co. Ltp.. from £300,000 to £500,000. 





Spirax-Sarco Ltd. 


The address of Spirax-Sarco Ltd., was 
wrongly given in the Alphabetical Key to 


the Buyers’ Guide of THE CHEMICAL AGI 
YEAR Book 1955, as Chapman House, Chel 
tenham. The correct address is Charlton 
House, Cheltenham. T.A. Spirax, Che:ten- 
ham. Tel.: Cheltenham 5175/6. 





New Registrations 
Grange Chemicals Ltd. 

Private company. (543,307.) Capital 
£90. Manufacturers of and dealers in chemi- 
cals and chemical derivatives, piastic sub- 
stances, mineral and veretable oils, petroleum 
products and chemicals derived th2refrom, 
etc. The subscriters (each with one share) 
are: G. F. Ashford and Thos. L. Johnson 
Giibert. The first directors are not named. 

Gypsum (Agricultural Supplies) Ltd. 

Private company. (542,803). Capital 
£100. Agricultural merchants and dealers in 
agricultural spreaders of calcium suiphate in 
any of its forms, etc. The subscribers (each 
with one share) are: Harold Beverley and 
Derrick Woodley. The first directors are to 
be appointed by the subscribers. Reg. office: 
16 High Street East, Scunthorpe, Lincs. 

Highbourne Developments Ltd. 

Private company. (543,119.) Capital 
£100. Manufacturers of and dealers in 
chemica's, gases, drugs, medicines, plaster of 
Paris, gypsum, plasters, disinfectants, fertili- 
sers, etc. The subscribers (each with one 
share) are:—-S:dney Bourne and Cyril Heit- 
ter. The first directors are not named, 

New Forest Colours Ltd. 

Private company. (543,624.) Capital 
£100. Manufacturers of and dealers in 
chemicals, gases, drugs, medicines, gypsum, 
plasters, disinfectants, fertilisers, paints, 


colours, glues, gums, pigments, etc. The 
sukscriters (each with one share) are: 
Harry Barron and M. Striker. Harry 


Barron is the first director Secretary : 
Samuel Barron. Reg. office: 139 Totten- 
ham Court Road W.1. 


Burroughs Wellcome Overseas Ltd. 

Private company (543,757.) Capital 
£28.000. Otjects: To acquire from the 
Wellcome Foundation Ltd., in exchange for 
fully paid shares in the company, a:l the 
shares held ty them in Burroughs Wellcome 
& Co. (South Africa) Ltd.. and Burroughs 
Welicome & Co. (South America) Ltd.; to 


EE 
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acquire from Wellcome Foundation Ltd. all 
the shares held by them in Burroughs Well- 
come & Co, (New Zealand) Ltd.; Burroughs 
Wel.come & Co. (India) Ltd.; Burroughs 
Wellcome & Co. (Canada) Ltd.; Burroughs 
Weicome & Co, (USA) Inc., Burroughs Well- 
come & Co. (Australia) Ltd. and the Well- 
come Foundation Inc., and to pay for the 
same either tn cash or in shares or partly 
in cash and partly in shares and to carry on 
the business of chemical manufacturers, etc 
Directors: Donald W. Adamson, Andrew A. 
Gray, Wm. N. Creasey, Les ie G. Matthews, 
Chas. G. Oakes, Michael W. Perrin, Percy 
M. Rees, John D. Rotinson and Denis E. 
Wheeler. Secretary: A. N. Faider. Reg. 
office: 42 Gower Place, W.C.1. 

Lea Manufacturing Company of England 

Ltd. 

Private company. (543,775.) Capital 
£100. Manufacturers of and dealers in 
abrasives, compositions and electro-chemical 
specialities of all kinds, electro, chromium 
and nickel! platers, etc. Directors: Henry 
D. Leete and Merlin W. Wicks. Reg. office: 
9 Princess Street, Manchester 2. 

Delsanex (Scotland) Ltd. 

Private company. (30,551.) Capital 
£150. Manufacturers of chemicals and de- 
tergents, etc. The subscriters (each with 
one share) are: Thomas Malley and C. D 
Mackenzie. The first directors are to be 
appointed by the sukscriters, 

Ansar Harford & Co. Ltd. 

Private company. (543,857.) Capital 
£1,000. Manufacturers, importers and ex- 
porters of and dealers in chemicals, gases, 
drugs, medicines, etc. The subscribers (each 
with one share) are: Shaik Ataur Rahman, 
Fakhru Mauzil and Gordon Hodson. The 
first directors are to te appointed by the 
subscribers. Reg. office: 3 Abchurch Yard. 
London E.C.4. 





Company News 

Abbey Chemicals Limited 
The Hoyt Metal Company of Great 
Britain Ltd. and F. W. Berk & Co. Ltd. an- 
nounce that they have jointly formed Abbey 
Chemicals Ltd.. which company will manu- 
facture Bentones and chemicals. The regis 
tered office is at 1-19 New Oxford Street, 
London W.C.1, and the works at West Ham 

The authorised capital is £100,000. 

Humphreys & Glasgow Limited 

Humphreys & Glasgow Ltd. announce 
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the establishment of a branch office at &2 
Elizabeth Street, Sydney, New South Wales 
[wo of the senior engineers from their Lon 
don staff, Mr. Arthur S. Humphrys and Mr 
Joseph R. Spangaro, will be in control in 
the new organisation, which it is anticipated 
will be in operation eariy in May 1955, 


Power-Gas Corporation Ltd. 

Preliminary figures, subject to audit, show 
that group trading profits of Power-Gas 
Corporation Ltd. at £760,289 were slightly 
lower for the year ended 30 September last 
than for the previous year (£765,737). As 
a result of reduced provision for taxation 
however, the net balance attritutatle to the 
corporation increased from £235,826 to 
£300,525. <A dividend of 14 per cent (10 per 
cent plus 2 per cent bonus in the previous 
year) is recommended to the annual meeting 
on 24 March, 


Saunders Valve Co. Ltd. 

[he directors of Saunders Valve Co. Ltd 
announce that the company has entered into 
a contract to buy the share capital of 
Goulds Foundries, iron founders of New- 
port and Cardiff. The acquisition is part of a 
long-term programme of expansion, and the 
directors are considering the raising of fur 
ther capital. The company has declared an 
interim dividend of 6 per cent, the same as 
last year, 

Stewarts & Lloyds 

rurnover this year shoud be greater than 
last year if demand remains at the present 
level, the chairman, Mr. A. G. Stewart, said 
at the annual general meeting of S:ewarts & 
Lloyds on 8 February. It was the first 
shareho:ders’ meeting since denationalisa- 
tion. Mr. Stewart said the dire :tors intended 
to pay interim dividends in future, provided 
profits allowed, and he forecast a 5 per cent 
interim this year The decision will be 
taken in June 


Olin Mathieson Chemical Corporation 

Preliminary unaudited figures indicate that 
O!in Mathieson Chemica! Corporation had 
net earnings of $35,343,000 in 1954, ol 
which $1,059,000 represents foreign earnings 
in countries with unrestricted currencies 
which will te deconsolidated in the Corpora 
tion’s final year-end statements. The 1954 
pro forma figure represents an improvement 
of Il per cent over $31,843,000 earned in 
1953 on a similar basis Net sales for 1954 
were approximately $468,000,000 
$463,.000.000 in 1953 
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Next Week’s Events 


MONDAY 21 FEBRUARY 


Royal Institute of Chemistry 
Leeds: Chemistry Lecture Tneatre, The 
University, 6.30 p.m. * New Lamps for Old 
Analytical Chemistry’ ty Dr. C. I 
Wilson 
SCI (London Section) 

London: Royal Inst.tution, 21 Altemarle 
Street, W.1, 6 p.m. Jukticee Memor.a: Lec- 
ture, ‘ The Progressing of New Projects from 
the Laboratory to the Plant’ by Dr. James 
Tayior 

SCI (Pesticides Group) 

London: Chemical Society’s Rooms, Bur- 
lington House, Piccadi!ly, 5.30 p.m. ‘Vacuum 
Fumigation.” *Physico Chemical Effects’ 
y W. Burns-Brown, and ‘Biological Effects’ 
by Dr. A. B. P. Page. 

Institute of Metal Finishing 

London: Northampton Polytechnic, St 
John Street, .E.C.1, 6.15 p.m. * Surface 
Treatment of Steel in Re'ation to the 
Smoothness of Hard Chromium Deposits’ by 
R. A. F. Hammond and W. A. Marshall. 

British Ceramic Society 

Stoke-on-Trent: North Staffordshire Tech- 
nical College, 7.30 p.m. Pottery Section, 
‘The Polarising Microscope in a Works 
Laboratory’ by J. H. Simcock. 


‘TUESDAY 22 FEBRUARY: 


Textile Institute 
Manchester: 10 Blackfriars Street, 7 p.m. 
Electronic Aids to Better Production’ by 
Dr. N. H. Chamberlain. 
Society of Instrument Technology L*d. 
London: Manson House, Portland Place. 
W.1. 6.30 p.m. Symposium on corrosion 


WEDNESDAY 23 FEBRUARY 


Royal Society of Arts 

London: John Adam Street. Adelphi, 
W.C.2, 2.30 p.m. Fernhurst Lecture, “Virus 
Diseases of Plants” by F. C. Bawden. 

Royal Institute of Chemistry 

London: Norwood Technical College. 
Knights Hill, W. Norwood, 7 p.m. ‘Chroma- 
tography: Theory and Some Applications ’ 
bv Dr. Tudor S. G. Jones. 

SCI (Microbiology & Food Groups) 

London: Chemicai Society’s Rooms, Bur 
ington House, Piccadilly, 6.15 p.m. Nutri 
tion Panel AGM, followed Fy joint meeting 
on ‘Food Perishability in Terms of Micro 
ecology * by D. H. F. ¢ layson 


Manchester Literary & Philosophical Society 
(Chemical Section) 
Manchester: Portico Library, 57 Mosley 
Street, 6 p.m. ‘Chemical Science and the 

Press.’ 
Manchester Metallurgical Society 

Manchester : Lecture Room, Central 
Library, 6.30 p.m. ‘ Britt:e Fracture’ by 
IT. S. Rotertson. 

Institute of Physics 

London: 47 Belgrave Square, S.W.1, 6.30 
p.m. London & Home Counties Branch 
AGM, followed ty * Scientific Photography ’ 
by E. W. H. Selwyn. 


THURSDAY 24 FEBRUARY 
Chemical Society 

Edinburgh: North Br.tish Station Hotel, 
7.30 p.m. ‘Mechanics of Droplets and 
Bubbles in Diffusion Processes’ ty Profes- 
sor F. H. Garner (joint meeting with RIC 
and SCI). 

Bangor: Department of Chemistry, Uni- 
versity College of North Wales, 5.45 p.m. 
‘Some Protlems in the Chemistry of the 
Hemicelluloses’ by Professor E. L. Hirst. 

Fertiliser Society 

London: Geological Society Lecture Hall, 
Burlington House, Piccadiliy, 2.30 p.m. 
‘Works Structures” -y R. F. Miles and 
‘Corrosion Problems Relating to Works 
Structures” by C. W. Marler. 

Institute of Fuel 

Edinburgh: North Brit’sh Station Hotel, 
7 p.m. ‘Some Aspects of the Protlem of 
Air Heating’ by J. F. S. Kistruck. 

Institute of Metal Finishing 

London: Chiswick Works, Chiswick High 
Road, W.4, 2.15 p.m. Visit to London 
Transport Executive. 

FRIDAY 25 FEBRUARY 
Chemical Society 

Aberdeen: Robert Gordon’s Technical 
College, 7.30 p.m. ‘Corrosicn Processes: 
their Causes and Prevention’ ty Dr. F. 
Wormwell (joint meeting with RIC and SCI). 

Southampton: Chemistry Department, 
The University, 5 pm. ‘ M’neral Analysis’ 
by Professor L. S. Theota‘d. 

St. Andrews: Chemistry Department, The 
University, 5.15 p.m. ‘ Radiation Chemis- 
try’ ty Professor F. S. Dainton. 

Newcast!e-on-Tyne: Chemistry Building, 
King’s Co'lege, 4 p.m Meeting for the 
reading of original papers 
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Oil & Colour Chemists’ Association 

Manchester: The Eng:neers’ Club, Albert 
Square, 2.30 p.m. * The Use of Polyamide 
Resins in Surface Coatings’ by Dr. H. W. 
Keenan. 

Plastics Institute 

Manchester: The Engineers’ Club, Albert 
Square, 6.45 p.m. ‘Rigid PVC Develop- 
ment’ by Dr. L. H. P. Weldon. 

Institute of Metal Finishing 

Sheffield: Fitzwilliam Room, Grand 
Hotel, 6.30 p.m. ‘Some Aspects of Silver 
Plating’ by R. R. Benham. 

Society of Instrument Technology 

Glasgow: Natural Philosophy Depart- 
ment, Royal Technical Collge, 7 p.m. ‘ De- 
sign of Instrument and Control Systems for 
Chemical Plant’ ty A. Stewart. 

British Ceramic Society 

London: Lecture Room, Royai Society of 
Tropical Medicine and Hygiene, Manson 
House, Portland Place, W.1, 10.30 a.m. 
Opening of Basic Science Group symposium 
on ‘Soiid Reactions in Ceramics’ (also on 
26 February). 
SATURDAY 26 FEBRUARY 

RIC & SCI 

London: Caxton Hall, Westminster, 7.45 

p.m. Buffet Dance. 





Market Reports 


LONDON.—-Home _ buying 
tinue to te well spread over almost the 
whole range of industrial chemicals, and 
the movement against contracts has covered 
good volumes. The demand for shipment 
is well maintained but competition is very 
keen. As may be expected, there is a per- 
sistent demand for products in short supp'y 
such as yellow prussiate of potash, bichrom- 
ate of potash, bichromate of soda, chromic 
acid, and the tartaric and citric acids. The 
undertone of the market remains firm and the 
rise in metal prices is reflected in the higher 
quotations for copper sulphate and zinc 
oxide. The various solvents, which have 
been reduced in price since the beginning of 
the year, are firm at current rates. A good 
outlet is reported for most of the coal tar 
products with a steady call for the light dis- 
tillates and carbolic acid. Pitch and cresylic 
acid are in moderate request. 


interests con- 


MANCHESTER.—A fair numter of fresh in- 
quiries from home industrial users as well 
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as from shippers have been reported on the 
Manchester market for heavy chemical pro 
ducts during the past week, and a reasonabl 
steady flow of actual replacement buying 
has a'so teen a feature, with the alkalis and 
the potash and magnesia compounds promin- 
ent in this respect. The undertone in most 
sections of the market remains firm. A 
moderate improvement in the call for ferti 
liser materials has teen reported during the 
week. The demand for benzole, xylole 
and other light tar products has continued 
on steady lines 


GLASGOoW.—The past week has again 
been extremely busy, wth general chemi- 
cals in good demand both for spot and for- 
ward delivery, a!though business under the 
latter category is rendered somewhat difficult 
owing to the uncertainty in prices, especially 
with regard to metal derivatives. In fact 
delivery of some products has deteriorated 
to such an extent more or less overnight that 
delivery is now a matter of months instead 
of days. On the whole, however, business 
has been very sound and the export market 
is also very active. 





Canadian Chemicals 
CHEMICALS made in Canada for sale were 


vatued at $255,582,000 in 1953 as against 
$230,050,000 in 1952, the Bureau of Statis- 
tics reported in a survey of the industry just 
issued. 

Output of the acids, alkalis and salts in- 
dustry was worth $127,299,437 an increase 
of 11.5 per cent over the 1952 production 
value of $114,187,526. Output of acids from 
all industries in 1959 was valued at 
$14.651.000 as against $12,926,000 in 1952 
Calcium compounds showed a decrease in 
total value from $16,640,000 to $16.032.000 
Production of sodium compounds increased 
to $30,814,000 from $29,795,000. organic 
chemicals to $61.539.000 from $51.896,000, 
compressed and liquified gases to $31,130,000 
from $28.896,000, fertiliser chemica's to 
$50,682.000 from $47,993,000, synthetic 
resins to $26,251,000 from $19.100 000 and 
other chemicals to $24,483,000 from 
$22,804,000. 

The output of su'phuric acid increased 
822.608 tons (100 per cent acid) in 1953 from 
816,270 tons in 1952. Chlorine output 
totalled 169.000 tons. and caustic soda out 
put 192,000 tons. 
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PHILIPS 
COMPACTIX 200 
INDUSTRIAL X-RAY UNIT 





For safe, speedy and economical inspection by X-ray, indoors or out, 
select the ‘ compactix 200°, The H.T. source and the X-ray tube 
are housed together in one cylinder and can be readily passed through 
an 18” manhole : 

The continuous rating is 200 k\ p 1omA. There are no cables, no con- 
densers, no valves. Connection to the control box is by low tension only. 
For shop use a hydraulic elevator promotes quick setting up. Alternatively 


the tube head can be slung vertically or horizontally by means of chains 


and spreaders. Philips “ CompactIxX 200’ is employed on vital inspe< 
tion work by many famous firms. Rugged and dependable it is designed 
for service anywhere in the world. 


Send for turther information . . . today. 


PHILIPS ELECTRICAL LTD 


X-RAY DIVISION 


[Priups = 





CENTURY HOUSE SHAFTESBURY AVENUE LONDON wec2 
Px10046) 
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New Design Firm 


IN ORDER to widen the company’s field of 
activity, Harold Moore & Partners (Engi- 
neers) Ltd. has been reformed and expanded 
under a new title. In future the firm will 
be known as H. E. Charlton Engineers Ltd. 
Offices are at Victoria House, 38 Clarendon 
Road, Eccles, Manchester. 

In the past the principal concern of the 
company has teen with the design and con- 
struction of oil refining and petroleum 
chemicals plant. The intention now is to 
provide increased scope by undertaking work 
on various projects in the chemical and 
allied industries. With this in mind, the 
engineering staff has been’ considerabl 
enlarged. 

A separate section has been created to 
handle the detailed design of all forms of 
heat exchangers. It is staffed by specialists 
with many years’ experience in this branch 
of engineering. All tyves of heat exchang- 
ers can be designed individually to suit any 
given set of operating conditions. 

A further section has teen formed to deal 
with low temperature plants for the frac- 
tional distillation of liquid air to produce 
oxygen, nitrogen and the rare gases. The 
separation of petroleum gases at low tem- 
peratures is a subject on which its memters 
have a great deal of practical and theoretical 
knowledge. Another subject is the integra- 
tion of steam, electrical and other power 
services, particularly for utilisation on refin- 
eries and chemical plants. 

The board of directors of H. E. Charlton 
Engineers Ltd. consists of: Henry E. Charl- 
ton, F.Inst.Pet.. M.I-Chem.E.. M.Inst.F.., 
M.A.I-Chem E.; Haro!d Moore, M.Sc. Tech.., 
M.1.Chem.E., F.C.S., F.Inst.Pet.. F.Inst.F., 
A.Inst.Mech.E.; E. Gibson, B.Sc. Tech.. 
A.M.I.Mech.E.. M.Inst.F.; F. Wheatcroft. 
F.AC.C.A.; and T. S. Saul, A.M.I.Mech.E.. 
A.M.Inst.Pet., A.M.Inst.W. 





Potash Possibilities 


AT a meeting of Wh'tby (Yorks) Chamber 
of Trade, Mr. A. Spearman, MP for Scat 
borough and Whitby, announced that a deci- 
sion was expected to be made in a few days 
whether the working of potash deposits in 
the Whitty district would be a_ practical 
economic proposition (see THE CHEMICAI 
AGe, 1955, 72, 221). Mr. Spearman said he 
wis in touch with LC.I., Fisons, and the 
Ministry on the matter, and although they 
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knew potash was there, it was at an immense 
depth, and would be more difficult to extract 
than was the case of German potash, 

LC.I. and Fisons had to decide whether 
the potash could be produced at a price at 
which it wou:d be beneficial to agricu!ture, 
Mr. Spearman went on. The Whitty depo- 
sits were the only known potash deposits in 
the United Kingdom, and if the extraction 
of potash was not undertaken at present. 
there might be a change of circumstances 
which would make it feasible in the future. 





Award for Pfizer 


CHAS. Pfizer and Co. Inc, the world’s 
largest manufacturer of antibiotic drugs, has 
been awarded the Certificate of Management 
Excellence by the American Institute of 
Management. 

Notice of the award was made to Pfizer 
president, Dr. John E. McKeen, by Jackson 
Martindell, president of the Institute, who 
said ‘For management operations and accom- 
plishments in 1954, Chas. Pfizer and Co. Inc. 
has been analysed by the audit committee 
of the American Institute of Management 
and is found to merit citation as an excel- 
lent management.’ 

The audit considered 10 points: economic 
function, corporate structure, health of 
earnings, fairness to stockholders, research 
and development, directorate ana‘ys's, fiscal 
policies, production efficiency, sales vigour 
and executive evaluation. 

In the UK the firm operates as Pfizer Ltd., 
and a £2,500,000 deve!opment programme is 
now nearing completion at Sandwich in 
Kent. Other plants are functioning or are 
under construction in France, Germany, 
Argentina, Chile and the Phillipines. 





More Oil from Middie East 

Considerable increases in crude oil pro- 
duction were effected during 1954 in Middle 
East areas where The British Petro!eum Co 
Ltd. has interests. At Kuwait, total produc- 
tion last vear was 46.969.415 tons, com 
pared with 42.603.244 tons in 1953. The 
Iraqi fields of the Iraq Petroleum Compan} 
Group (in which BP is a partner) produced 
29.606.747 tons during 1954. The 1953 
figure was 27,220,199 tons. At Qatar. 
4.704.423 tons were produced last year by 
Qatar Petroleum Company, a member ol 
the IPC Group. 
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Britains Atomic Factories are relying upon 


stainless steel pipework and vessels installed by Ashmore, Benson, Pease 
& Company to a standard superior to Lloyd’s Class 1. 


Ashmore, Benson, Pease & Company installed a 
special workshop on the site, equipped with 
overhead cranes, plate rolls, planing machines, 
guillotine, shears, etc. 

On the site a large number of welding sets in 
conjunction with Argon arc sets, many X-ray units 
and Gamma ray inspection equipment were used 
for welding and examining five miles of 
plate and sheet welding and forty thousand 
butt joints on over ten miles of pipework. 

The Argon arc welding was carried out in 
downhand, horizontal, vertical and overhead positions, 
often in difficult situations open to the weather. 


THE POWER-GAS CORPORATION LIMITED 
ASHMORE, BENSON, PEASE & COMPANY 


STOCKTON-ON-TEES AND LONDON 
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ADVERTISEMENTS 





CLASSIFIED 





_ SITUATIONS VACANT 


The engagement of persons answering these advertisements 
must be made chrough a Local Office of the Ministry of 
Labour or a Scheduled Employment Ayency if the applicant 
és a man aged 18-64 inclusive, or a woman aged 18-59 
inclusive, unless he or she, or the employment, is excepted 
from the provisions of the Notifications of Vacancies 
Order, 1952. 


PROJECT ENGINEER, capable of initiating new 
designs, is required for new installations of drying 
plant for industrial gases and compressed air. A very 
wide range of sizes and operating pressures is involved 
and the position requires considerable experience in the 
design, selection, layout, and estimating of piping 
controls, vessels, fans, heat exchangers, or the like 
This is a new post due to the increasing demand for this 
equipment and there are excellent prospects. Apply in 
writing to PERSONNEL OFFICER (DRYER DIVISION) 
BIRLEC LIMITED, TYBURN ROAD, ERDINGTON, 
BIRMINGHAM, 24. 


APABLE, enthusiastic young man as Assistant in 

large Technical booksellers. High commencing salary 
with excellent opportunities of advancement Apply 
FOYLES, 121 CHARING CROSS RD., W.C.2. 


CHEMICAL Engineering Company in Westminster 
district have several vacancies for ASSISTANT 
ENGINEER. Qualifications are: age about 25-30, 
B.Sc. standard, good knowledge Physics, Mathematics 
and Chemistry desirable Understanding of general 
office procedure an advantage. The position offers 
excellent opportunities for a man having these qualifica- 
tions, coupled with a keen business outlook. Write, 
stating fullest possible particulars, including age, 
qualifie tions and salary required, to BOX No. C.A. 3383, 
THE CHEMICAL AGE, 154, FLEET STREET, LONDON, 
E.C.4. 


EXCEPTIONAL OPPORTUNITY to become Manager 
of Paper Makers’ Chemical Department after training 
period. Responsible for manufacturing plant, sales and 
technical service force. London area; periodic visits 
to U.S.A. Age 35-45; University education preferred, 
with Degree in Chemistry, Science or (possibly) Engineer- 
ing; Otherwise public school with emphasis on science 
Plant operating and sales experience in chemical .or 
(preferably) paper industry Able organise new plant 
construction, plan sales campaigns and supervise sales 
organisation. Good appearance, able speak well and 
deal on equal terms at director level: initiative and 
organising ability, willingness work hard and travel 
Medical examination. Salary, £2,500 upward, pension 
scheme (non-contributory), other benefits Opportunity 
for advancement. Write, history in date order, with 
salaries, to BOX No. C.A. 3387, THE CHEMICAL AGE, 
154, FLEET STREET, LONDON, E.C.4. 


ABORATORY ASSISTANT (age 20-30) required fo 

the works Laboratory of COOPERS MECHANICAL 
JOINTS LIMITED, manufacturers of Gaskets The 
successful applicant: will be concerned with the physical 
and chemical testing of metals, paper and jointing 
materials. Applicants should write, call or phone Slough 
24511, STAFF EMPLOYMENT SUPERVISOR, 14, 
LIVERPOOL ROAD, SLOUGH. 


SITUATIONS S VACANT 


‘HEMICAL ENGINEER required at Ministry of Supply 

Establishment in S.W. England, to be concerned wit} 
development of chemical processes involving semi 
technical research, design and operation of pilot units 
and basic research in chemical engineering operations 
Qualifications: Ist or 2nd class honours degre¢ 
equivalent qualification in Chemical Engineering 
Post-graduate experience related to above duties would 
be an advantage. A house may be available shortly for 
selected candidate, if married. Salary within Scientifi 
Officer range, £467 10s. to £845. F.S.S.U. benefits may 
be available. Application forms from M.L.N.S., Technical 
and Scientific Register (kK), Almack House, 26, King 
Street, London, S.W.1, quoting F60/5A Closing dats 
March 12th, 1955 
H.Q.1480-25 1/55VS 


APORTE CHEMICALS LIMITED, Kingsway, Luton 
“require young active men who have completed their 
National Service commitments to train as SHIFT 
CHEMISTS. Minimum standard required is General 
Certificate or equivalent in Chemistry, Mathematics 
and English. Salary according to age, qualifications and 
experience. Pension Scheme Apply to Manager, Works 
Laboratories 


RAVELLER for Scientific Glass Apparatus, Mar 

chester district. State wages and experience. BOX 
No. C.A. 3388, THE CHEMICAL AGE, 154, FLEET 
STREET, LONDON, E.C.4. 


FOR SALE 


FIVE BRAND NEW STERILISING VESSELS—7 ft 
long bv 3 ft. diameter 

One 4 ft. Positive-driven EDGE RUNNER MILL—with 
reduction gear, motor and starter 

One S. J. WERNER MIXER with pau approx. 2 ft. by 
2 ft. of the tilting type 

Two steam jacketed CAST-IRON FILTER PRESSES— 
each with 38 s.j. plates and 39 frames cake size 
2 ft. 4 in. square 

Several JOHNSON CAST-IRON FILTER PRESSES 
various sizes and types 

— ey and Mixers and Sifters combined, 

*“ Ga." “HO” and experimental. 

HYDRO "EXTRACTORS 24 in., 30 in. and 36 in 

Two Gardner “ H" size Steam-jacketed MIXERS. 

Iwo 18 in. KEK PLATE MILLS—with feeders delivery 
bins, motors and entablature. 

RICHARD S ZER, LTD., 
ENGINEERS, 
HULL. 


Telephone 


GACK AND BAG MERCHANTS AND MANUFAC- 
ITURERS. New and reconditioned for Home and 
Export. (Use JUTEX for sack repairing) ALTRINCHAM 


JUTE LTD, WRIGHT STREET, BROADHEATH, 


ALTRINCHAM, CHESHIRE. ALTrincham 4360 
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FOR SALE 


(SHARCOAL, ANIMAL AND VEGETABLE 


Ahorticult 


burning, filtering, disinfecting, 
lating; also lumps ground and granulated; 
established 1830: contractors to H.M. Government 
THOS. HILL-JONES, LTD., ‘‘INVICTA’’ WORKS, 
BOW COMMON LANE, LONDON, E. TELEGRAMS 
‘“ HILL-JONES, BOCHURCH LONDON. ’ TELEPHONE 
$285 EAST. 





4 ' ir 





PHONE 98 STAINES 
5 IN a EXTRUDER \ reduction gearbo 
au" TROUGH MIXER 7 ft 
UNUSED re yz STEEL JACKETED TANKS 


SINGLE - ‘ROLL WATER - COOLED 
"REFINER 6 in. DY in. LObes 400/350 


UNUSED PORTABLE ELECTRIC STIRRERS—+3 h.; 
N und 4 ** KEK ** MILLS—400/3/50 
ty—-** Z”’ AND FIN-BLADE MIXERS —up to 42 i: 
Vv Zs in. DV OS in 
PUMPS, BOILERS, DISINTEGRATORS, STILLS, 
HYDROS, CRUSHERS, DRYERS, MOTORS, et 
HARRY H. GARDAM & CO., LTD., 


STAINES. 


SELWOOD FOR PLANT 


STORAGE TANKS FOR SALE 
nang on thal CYLINDRICAL 


12, 000" cane lgleaptoadeanan 


ral 7 , i 
il 13 ft. 6 in. by 7 ft. (New 
2,400 gal 20 ft. 5 in. by 5 ft 
0 gal 10 ft. Din. bv 6 ft. 6 in New 
0M gal 11 ft. by 4 ft. 6 in. (New 


9 gal oft. 9in. by 4 ft. 6in. (New and Second-hand) 
VERTICAL ‘CYLINDRICAL. 
M 10 gal 21 ft. 4 in. by 9 ft. diam 


gal New T.V.(0. atorace 
RECTANG ULAR ENCLOSED 


3 ) gal 1? ft. bv 10 ft. bv 6 ft. deer 
550 gal Aluminium, 7 ft. bv 6 ft. by 6 ft. 
200 gal ft. bv 4 ft. bv 6 ft.. riveted 
500 gal 5 ft. by 4 ft. by 4 ft New 
New 100-1,000 gal black or galvanised 
RECTANGULAR OPES TOP 
~,300 gal se ste i ft. by 4 ft. plates complete wit! 
er 
12.000 gal Sect. Braithwaite, galvanised 
0 gal 12 ft by 4 ft. 6 
750 gal cast iron 
wrAL LORRY. MOUNTING 
— gal s amp irtment 
2 50 gal sing compartment s1luminium metal 
sprayed inside 
00 gal.—sinyvle compartment, black (2 ott) 
5 gal 4-compartment,. extensive fittings (5 off) 
U0 gal iluminium single compartment 
WN) ga Cylindrical 4 compartment, petrol 
000 gal single compartment, con plete with steam 
coils, ex-tar transport (2 off) 
600 gal 4-compartment with all valves, ete 
800 gal.—single compartment 


400 gal._—single compartment 
“00 gal.—galvanised (6 off) 


WILLIAM R. SELWOOD, LTD., 
CHANDLERS FORD, 
HANTS. 

PHONE 2275. 


[NUSED Imperial Vacuum Drum Filters, approx 
“6 ft. 6 in. diam. by 6 ft. 6 in. long, approx. 130 sq. ft 
fering surface, with motor-driven Rotary Vacuum 
‘ump, Filtrate and Wash Water Receivers Motorised 
ipply BOX No. C.A. 3385, THE CHEMICAL AGE, 
104, FLEET STREET, LONDON, E.C.4. 
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AGE 


FOR SALE 


600 


FILTER PRESSES 











R™ ESSED Plat FILTER oe by Edwards & 
lor for tin. by 14 in. Top 
tr ie 14 Slens R Tobe 1 tv] plates eac h 
with bott iin hand-serew closing 
Rovac ’ ROTARY v acere bere by Mining and 
Indust rum 54 in 
by 7 ft. dian Mi 1 steel ior receiver 6 ft. by 
> ft. diar It jal Aq I \ ium pumy 
in. suction and deliver Belt-driven blower and 
1 tiltr it punt 
Y CAST-IROR FILTER — by 
Johnso 1s rames for | v4 ca . 
4 in. Pyramid surface sin. f od. 
PI ul ee IRON FILTER PRESS | by 
J A I it in. sq. by fh 
Dy irfaces, bottom s le fi 1 2 in. Hand 
lo ram pump 3} in. bore by 44 fr 
trol 


Plate and Frame FILTER PRESS by 8S. H. Johnson 


Pyramid surfa org tee be sq., forming 30 cake 
14 fn |= 45 k Hat closing geat 

ROTARY VACUUM FILTER by International Combus 
tion. Drum 4 ft. 8 in. diam. by 16in.. giving surface 
irea 17 sq. ft. Cast-iro construction with 
| phor-bronze slotted surfa plates. Alldavs 
& Onions Blower, bronze construction, witl 
tainless steel shaft 12 in. suction and delivery 


Iwo Unused Johnson Wooden Plate nd Frame FILTER 
PRESS CARCASES. Hvdrauli losing gear 
Frame siz in. by 49 in. Cake size 48 In. by 
8 in. by 2 n. Suitable for 28 chambers 
Rubber-lined filtrate trougl 

sed Johnson Wooden Plate and Fram ogi 
PRESS CARCASE with hydrauli losing ge 
Frame size 61 in. by 49 in. Cak ize 48 in bs 
38 in. by 2 in. thick. Suitable for 27 chambers 
with capacity 80 sq. ft. With rubber-lined filtrate 
trough 


rou FILTER PRESSES— plate and frame type, eact 


with 51 frames forming cakes 29 in. sq. by 2 in 
Individual plate discharge Plates have ribbed 

Recessed Plate Ty] CAST- [RON FILTER PRESS hy 
Mareus Aller plates f 24 in. aq. by 
1 in., pyramid surfa es Hand closing 


GEORGE COHEN, SONS & CO., LTD., 
wooD LANE, LONDON, W.12. 
f Shepherds Bush 2070 and 
STANNINGLEY, NR. LEEDS. 
rel.: Pudsey 2241 


I ITTLE-USED STEEL-LINED JACKETED BALL 
“MILL by TORRANCE. Internal dimensions approx 
7 ft. Sin. by 5 ft. 9. in. diam., with pebble charge. Driven 
by 25 h.p. motor for 400/440/3/50, through Radtoon 
duction gear 
PORCELAIN- LINED BALL —" by TORRANCE. 
Internal dimensions approx. 7 ft mg by 5 ft. 6 In 
diam., with pebble charge. Driven hee 25 hop. motor for 
406 /440/3/50 through Radicon reduction gearbox. 
Apply BOX No. C.A. 3385, THE CHEMICAL AGE, 
154, FLEET STREET, LONDON, E.C.4. 


MABCHANT BROS. TRIPLE GRANITE ROLLER 
MILL. Rolls 9 in. diam. by 16 in. wide lat motion, 
fast and loose pulleys 3 in. face by 21 in. diam 


£80 
CHANGE PAN PAINT MIXER. Pans 18 in. diam. by 
22 in. deep. Fast and loose pulleys 24 in. face by 


10 in. diam. £35. Good condition 
THOMPSON & SON (MILLWALL), LTD., 
CUBA STREET, MILLWALL, E.14. 
Tel. EAST 1844. 





| 
| 
| 
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FOR SALE 


Econom BOILERS, Two Brand New 14 ft. by 8 ft. 
by 150 Ib. w.p. IMMEDIATE DELIVERY 
400 other Boilers in stock. 
STAINLESS PRESSURE TANK, 19 ft. by 5 ft. diam., 
O lb. w.p. Unused. 
STAINLESS PANS: four 60 gall. double jacketted ; 120 
gallon jacketted with agit: itor. 
TWO 35 ft. long by 9 ft. diam. Lead-lined TANKS. 
TWO Broadbent WATER-DRIVEN CENTRIFUGES, 
30 in. diam., 12 in. deep, 1,150 r.p.m 
SIX Aluminium CONDENSERS, 14 ft. long by 2 ft. 6 in. 
diam. 386 Tubes, § in. o.d. 
FORTY Rive ted RECEIVERS, 8 ft. 6 in. long, 5 ft. 6 in 
diam., 75 lb. w.p. Numerous other sizes 
Solid Drawn STEEL PIPES, 6 in., 8 in., 10 in., 12 in., 
14 in. ns of feet in stock, p lain and ‘flanged. 
CAST-IRON PIPES, 1,200 vds. 10 in. and 400 yds. 8 in 
NEW oy ay st other sizes up to 24 in bore 
VALVES in Stainless, Gunmetal, Enamel Lined. 

CAST IRON TANK PLATES, 2 ft. square 500 in stock 
Free Catalogue. ‘“‘Watkins Machinery Kecord,” available 
FRED WATKINS (BOILERS), LTD., 
COLEFORD, GLOS. 


| FOR SALE 
ROLLED STEEL JOISTS 


EXCELLENT CONDITION 
782 feet-—18 in. by 8 in 
approximately 40 ft. lengths. 
261 feet—16 in. by 6 in 
approximately 40 ft. lengths 
MADEN & McKEE, LTD., 
317, PRESCOT ROAD, 
LIVERPOOL, 13. 


MORTON, SON AND WARD, LIMITED 
Invite inquiries for 
HYDRO EXTRACTORS 
¥Y BROADBENT— 20 in., 30 in., 36 in. and 48 in., al! 
electric underdriven 
By MANLOVE ALLIOTT—26 in. and 36 in., belt-driven 
By WATSON LAIDLAW—42 in., underdriven through 
Vee-ropes 
MIXER 
**MORWARD” ‘‘U’ eae TROUGH MIXERS 
in stainless steel or mild steel, made in all sizes, 
jacketed or otherwise Seroll and paddle-type 
agitators 
JACKETED PANS 
100g., 150g. and 200g. in mild steel for 100 Ib.p.s.i 
Mixing gear or without 
STORAGE TANKS and PANS, etc., made to requirements 


in stainless steel or mild steel 


A selection of new MONO Pumps and other second-hand 
pumps in stock—2 in. to 5 in. 


MORTON, SON AND WARD, LIMITED, 
WALK MILL, 
DOBCROSS, NR. OLDHAM. 
LANCS. 


Phone Saddleworth 437 


REPRESENTATION IN FRANCE 


LD-ESTABLISHED AGENCY FIRM, with excellent 
contacts to heavy and medium industries and agricul- 
ture, as well as to importers and jobbers, with a wide- 
spread sales organization all over France and the Frencl 


Union, and with a staff of top-flight traders and chemists, 


wants to represent potential producers :—Please write 


under BOX NO. CA. 3384 THE CHEMICAL AGE, 154, 


FLEET STREET, LONDON, E.C.4. 


~ WANTED 


pNDUSTRIAL | BY-PRODUCTS, LTD., 16, Philpot Lane 
perce , will be pleased to receive particulars 
of any by- products waste materials and residues for 
disposal. 


ROCESS SALVAGE, LTD., offer the highest price 
obtainable in this country for 40/45-gallon bung-type 
and full aperature STEEL DRUMS. We are interested ir 


purchasing any quantities of either type you may have 
ivailable for disposal and can arrange for cash payments 
and immediate collections. Please ring Advance 167¢ 
(4 lines), or write PURCHASING DEPARTMENT 


PROCESS SALVAGE, LTD., 79-83, COBORN ROAD 
BOW, LONDON, E.3 


GoRar MERCURY WANTED. Top prices. Cash 

=: ollection within 50 miles London Also all grades 
Non-Ferrous and Precious Scrap Metals in any fort 
BELGRAVE BUYERS ‘C.A.), 5, BELGRAVE GARDENS, 
LONDON, N.W.8. MAI. 7513 


WORK WANTED & OFFERED 


CRUSHING, GRINDING, MIXING and DRYING for 
4the trade. 
THE CRACK PULVERISING MILLS LTD. 
Plantation House, 
Mincing Lane, 
London, E.C.2. 


GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD., 
BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 


ULVERIS'NG of every description of chemical and 
other materials for the onde with improved mills, 
wharfage, and storage facilities. THOS. HILL-JONES 
LTD., ‘‘ INVICTA ’ WORKS, BOW COMMON LANE, 
LONDON E. TELEGRAMS ** HILL-JONES 
BOCHURCH LONDON.’ TELEPHONE: 3285 EAST 


ULVERISING, Grinding and Chipping, to the trac 
L. LIPTON, LTD., LAMPRELL STREET, BO ¥ 
E.3. ADV. 3345 


PATENTS & TRADE MARKS 


7INGS PATENT AGENCY, LTD., (B. T. King 

A.M.I.Mech.E., Patent Agent), 146a, pl Victoris 
Street, London, E.C.4 ADVICE Handbook, ané 
Censultation free. Phone City 6161 





HYDROGEN PEROXIDE 


Cencentrated Qualities Dyestuffs & Chemicals 


COLE & WILSON, LTD. 


24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 


— 
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THE CHEMICAL 


LEICH SPRAY NOZZLES 


¢SONS AND ATOMISERS 


WORKS PLASTICS, PAPERMAKING 
a ae TEXTILES, CHEMICAL AND 
St. BOLTON ALLIED INDUSTRIES 


“acre A }3° Send your Spraying Problem to 


HAUGHTONS METALLIC CO. LTD. 


30, ST. MARY-AT-HILL, LONDON  €E.C.3 


AGE 507 
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CARBOYS: PACKED CARBOYS 
CARBOY TILTERS AND BARROWS. 
SAFETY CRATES TOP PROTECTORS 





























KEEBUSH 


Keebush is an acid-resisting constructional 
material used for the construction of tanks, 


LACTIC ACID. 
. : for 


pumps, pipes, valves, fans, etc. It is completely TANNING TEXTILES CHEMICALS 
inert to most commercial acids ; is unaffected 
by temperatures up to 130°C; possesses a PRINTING INKS BREWING SOFT 
relatively high mechanical strength, and is 
unaflected by thermal shock. It is being used DRINKS * PICKLES * SWEETS ° CONSERVES 
in most industries where acids are also being 
used Write for particulars to— 
’ BOWMANS Chore 

KESTNER’S LIMITED 

5 Grosvenor Gardens, London, S.W.|! WIDNES A LANCASHIRE 





























Solid Round Glass Beads oy 
BALLOTINI 


in clear and coloured glass from 
‘10 mm. up to 12 mm. (approx. 3”) 


Stocks kept in most sizes. 





Glass Mouldings and 
Precision Ground Glass Balls 


to instructions up to 2” diameter 


& 
THE ENGLISH GLASS COMPANY LTD. 


Empire Road LEICESTER 


Telephone Leicester 23481/2 


Telegrams Mouldings Leicester 





| 
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Gallons per penny by detonisation or 


pence per gallon by distillation 


For every industry requiring AERATING 
- ‘ . TOWER 


r . RAW WATE 
pure water, Neckar lon Exchange an 


Plant offers a great saving in 
cost. Deionisation, which re- 


moves all solids dissolved in 


STORAGE 
water, is considerably cheaper aes — AMBERLITE 
oe STRONGLY STRONGLY TO PROCESS 
than distillation, which takes ACIDIC BASIC 


RESIN 
N 
Ps (OH-FORM) 





water from the impurities. 


Let us send you our technical literature which outlines the many forms 
Deionisation systems may take. 


NE NECKAR WATER SOFTENER CO LOD 


ARTILLERY HOUSE ARTILLERY ROW LONDON SWI 
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9 Februar\ 
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Run rings round your maintenance 
problems with ‘Fiuon’ p.t.f.e.* 





rms 


Td 








gaskets and packings 


‘FLUON’ is unaffected by all known 
chemicals—except fluorine and molten 
alkali metals—over the temperature 
range -80°C to 250 C. Please ask for 


full technical data. 


‘Fluolion’ gaskets for Enamelled Metal 
Products Corporation (1933) Ltd., mad 


by Fames Walker & Co. Ltd. from SFluon’ 


p.t. fie. 


IMPERIAL CHEMICAL 
INDUSTRIES LIMITED 
LONDON, S.W.1 
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High Speed Vertical 
Reciprocating Type 


for pressures up to 100 Ib. 
per sq. in. 


Automatic Control 
Forced Lubrication 
Easy Accessibility 
to Working Parts 

















MULTITUBULAR DRIERS 
ROLLER FILM DRIERS 
FLAKERS AND COOLERS 








We offer accumulated experience 
of 50 years’ specialization. 


OUR WORKS, the largest in the 
United Kingdom devoted especi- 
ally to DRYING MACHINERY, are 
laid out and equipped with the 
latest plant for this particular 
purpose. 


MANY STANDARD SIZES includ- 
ing LABORATORY MODELS. 


We have test plants always available 











RICHARD SIMON & SONS, LTD. 


PHCENIX WORKS, BASFORD, NOTTINGHAM 





Si sistas 





$$ 
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Containers” 


i hemical Age 


4 7DNo. 1859 


METAL CONTAINERS LTD., 17 WATERLOO PLACE. PALL MALL, LONDON 


WORKS: ELLESMERE PORT & RENFREW. ASSOCIATED COMPANIES OVERSEAS 










